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h^tS5 0i:iJ:-:3T?F$f^Lrfc5o rc^:/y^h^tS5 
0 tiH^^^a^il^^f*^ 9 1 $r^^rS!^MtS9 3(^_btc 
^^L-C]&'9#Jtrfo'9. :7^y ^ hStS5 0(DTSO® 

^b. ^(DJi^tcr/y >- h^=^5 OC7:>^^*:m7 4 tH^^ 
S^^^^^^9 1 ^^iS^i^^-^t-^-^'^^^ ^^^^^ 
%i A h^^nm:^^^^"^ 1 ■C-b^C0r>T-^2O:/ 

2 (7?:/^ K^($: 5 h T^<7>r ^'T^^ 1 (75Tl^^aii 
#^($:9 1 (fit^^f^^6-Ctifo6) $r^JII^9 3$r^ffl 

[0 0 4 4] r <7?T^<7>r >'X^ 1 (7)1S^^S^?^^<$: 
9 1 (IIM^^*:6) i:±©:£75r>'x^2<D>^^>'K^f*^ 
5 ^*^-r^^J1^9 3tOl^^^twti. ^M^9 3(7)— 

fot). C(D[lD^4lCj:oT[i]S§»l3i*^^3^5^M*5 9 3ir 

1 (c) <7:):^'^i:(^1lll-:7^y >"HS*S5 OiDTSt^iISitt 
fc[5]£&^7 ^:icDllIESiDl^^3tc^J':)6 J: ^l-UTfc 

[0 0 4 5 ] ^fc. H^^lc^^^^T^x^i: L-rltJ^^ 

$6)^5 8 tt. t^M^9 3 0CI3IH5 4tClS:ttfc#^mi^^6 0 
|C^(7:)^/L^^<*:5 8 a '^mm.-t^hm^^<O^W^^^ 
%h^^y'^YM^A\\zMt>'^X^^. '^^i^^^:^h 

y ^jyyri^'ri-t i^xmf^^h.^ ±^<^r >^'ri- 2 (di^^^ 
^^-•:f;\^t^j:^i^^'mmm^f^^ 9nw\^A\^(D\mmu 
7 L T ^ s ^ (7?^f(i^^$: 5 9b ^mmiUMmi^ 
9 2t;i^^t?-ttT^l^T^i-i:^t-}f ^;t;i\9 4"e^ii:»i 
tt^«:9 2icg:^-t-^ J:9l-brfoSo ^<D^o\^^i^ 

ms 9 (Oi^Umt^ 5 9b ^^iilfitt^i^ 9 2 T 
g^r^r i:tCj:oT. [^Wigi 5 9 £0^^^<^ 5 9 b H 

siE«gt+^fls:9 2\zn.^m\^—m^mm^ti. mmm^ 



(8) 

13 

[ 0 0 4 61 4 <Dmmm(0 J: ^ t-^ T^(7:>r ^-f"^ 1 

C (7> J: 9 5 9 ^^lEIiM^i^ 9 2 ic^^pitT m 

n\z,^w^^'^'t^^\^\k.^xi^^tLxtmwb\z.f^'o . 

[ 0 0 4 7] [21 5 flifjJ^il 1 JSLtJ^lf 5 cOlt^t-MiS 
t:^x-M o^7>'K^#;4 1 h^mM^M^^ 2<Dm 

f^t)m^j:^tK i^(omf^nm4(Dmmmtmmcxh 20 
mj^i-^^mm 1 0 1 (D^^wc^ 101 (d—u 

^±Jj^^m\^J:i.XT®^^mQi-h^USt^^i,fX:h 
-#:tCffMtTfc^o ^i.X:L<D^m^^U3^\^^^ 

1 0 2^iYLXT^(DTi^r--f-i-^±^f7:>r>^'r-f'2\^ 
T^c^TVx-^ 1 K^*4 1 c^±®l-tfiS^5 8 ^ 

^mmLxmf$.i-^^ tt^x^ ^h<Dxhv . m-tmr 

[ 0 0 4 8 ] Eieii. ±t^yV 0 2(75|^^£^ 40 

m0Z(D—mi:^'ti^^xh^. n^^i ocomf^^^Mft 
•r^mmmxh^..'r^jit>i^. -^^v^ hmmi o 2(Dm 

r-i-Komwim^mi^B 2^mf^^^i^^i 0 7, 10 

8;5^^tt-Cfo'9, r^?^^$:fgl 0 7, 1 0 8 tJ^- 

t). -(D^>L-mi$^ 11 ox±^<DTi^'r'r 2 (D'^^mM^ 
mf^-r^^o^^i^x^h, z<D^'L^mi^i 1 0 tm^m so 



- 1 3 9 5 2 2 

J4 

(T^^^v- K^i$: 1 0 exh v^i^— hm^trnf^^h.^ 

i^(DX^^. ^'bmWl 1.0 CD±5^^H^;U~:^— >'H 

1 1 xmmi^ 1 0 5 cD^®£D jis^^^ 1 1 2 (c. 4^>L^^f^ 

1 1 0 (DTt!^Wi:^^^'-^- — ^^ 1 1 3 XmU^^ 1 0 5(D 

mm(DTt^^i 1 4tc^tv^n^i^urfo5c -^tzmm 

[0 0 4 9] _hl5(OJ: 9(:iff^^$tu5 7^y v>gt5i 0 
2nT^<Dr ^^'r-f' i(omu^^'^nm^i$^9 1 i:_ti^o 
rv7^-^2£75>5''^> K^i^s ^^ffii-5^Jl*S9 3 

T^t^TVT"^ 1 00^^^^ K^^4 1 ^^#lfi£"t-6^Mt5 
1 0 1 co^ii:^«9>f^-ttb;h.S titOT'fcfp . ^^^m^^fri 

1 5 <D±t^u^mn4 \:im^m^mmi-^t^\^'i^m.m 

m^l 1 S^DTJ^^^dbSiS cOF^^i;l^oV^-CT^^^T>^ 
10[p]g§^7tcgEiS^L-Cfc6o -^fcl^'il^^^l 1 0 

n_bfi^^i 1 2;cJ:or[u]^4F^l;lii5v^-t_h^£Dr>'7" 

-^2CD[H]^^7 iC^MLTfo^t^t^lT^-^l 1 4\-X 

^X^UB\^\c:f6\^^XT^(OT:^'ri'2o:>mW^5 9 
g^i^t-rfoip. ±m<oT>'r-f'2\:i^'L^m^i^i 1 ot;iJ: 

[0 0 5 0] r CO J; pic. :7'lJ hg*^i 0 2lc|S:ttfc 

h y h'^m(D^'L-mW^l 1 0X±^(OT>^i-2 

<D^^mm^mm.ir^:Ltt}^x^^^K h vy^i—hm^ 

(Dmf^<D^y'^Vm^i^l 0 6 $r«^i-6^fl^?S 1 0 7, 

or VT-^ 1 <Dmm:$^Mmi^9 2 t ur^^^ffl-r^t^co 

X^^. h y hj^^co^MJcD^^ > K^<$: 1 0 6 

T-fo^o h y v^i/- hi^£Sf:i#^::^y >^ h*S^JDXt£^lc 
^^<DX% ^iEliM^f*^9 2^ h y :7^i/- 

3\^\B\irm^^^^^xm^iLX^'hM< ^J:^i^(DX^ 
[0 0 5 1 ] 1^. ±^<0 hVzf^-hS ^Itit^s ^ ^ 

\zm^Mi^xm^^'£ 5 ^mitic^^fb-rtvt^. #^cois 

x^ ^i^<ox^^o ElTii. _LIE:7^y hS*^ 1 0 20 

^m<Dmf^<7:>i^M^^'rh(oxhv . m^^i i<omf^ 
{cMJt^i-^mmmx^^o i-^j:t>'h. ^hm^i 0 
2(Dmmmttj::bmmi^i 0 5(o-':^(D^m\a-^='y^ 
'-'f-m^<oi^'7 > h*mi$^i 0 6 tTm(Dr>r-i-i<Dm 

^m^mi^S 2^mf^^^i^fSl 0 7 . l0 8f}^n\fX 

fo5 tm^. mmi^m 107, 1 0 s cowi-^i^mr-fi^ 

f^\^tc^-:fi^—i'B^(0^'\^^^^i^i 1 0;5^^ttTfo5<, 
CC0 4^'L^^f*^l 1 0 tt<Dmfi}\<Oi^'7>' K^i^i 0 6, 
1 0 6lcJ;or=3^L^-^ife^^^^?t^^K^tb^tDtO-Cfo 
6. :^fec<7:>^'iL^^^*^i 1 0-C±©OT>-7"-^2cr)?^^ 
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'f^^mmmi$^ i i s ;5s^(tr ^ "9 . ^m^^^>' k i i e ^ 

[0 0 5 2] Ct^y y V hg^g 1 0 2 ti±ISi:l^1^U-C 

i(D^mu7{zmmL. ^'L^mi^i 1 o<D±ti^^mu4 

[0 0 5 3 ] Z(D^o\^. :/y VhgtSl 0 2lC^ft/c 
=iy u— 1 0T*J:©cDr>^7"-^2tO 

^> K^<$:i 0 6^^^tJ^i-S«ft:?Sl 0 7, 1 0 8 till 

^ ^ ^z: r ^.f 5 1 (D T 5 o 

[0 0 5 4 ] f^. _bBE(D!2l6^lg]70 h y 

^b5v^^i=I:/l-— ^j||g§(7:>1ti^to:?'y hg^S i o 2 
1, 2. 4, 5, 6, 7, 8, 10, 1 1 co^ll^t->cifj;£; 

2^*11^ 5 commmtmc\cmf^i^x^^o 

y\ [0 0 5 5 ]^ l.XmUmMm^mT>^y'')'t LT^t^ 

mmi 2 1 (D±m'^Tm^nnt^mi^m 122. 123 

T-JF$^U-Cfo5o CLO^f^^ 1 2 2, i23ti;^/^-^^ 

^x-Mo^^>'KJ&#:4 1 ^mf^-r^yvi^hmmi 

2 1 (0_bg£7:)^#:^^ 1 2 2 dli. 12 2 CO—U^ 

mm^^^l^x^'^^^ y hr^v-i-i 2 5t7:>T^-r^ 

1 3 8 y 1 2 6 t^tk^iXhho 

y^a^yhUl 2 6 X ^ ^m(Dmi^f^ I 2 2fi^n:y hr 
^-X-^l 2 5(D^j^i/7^^K^f$^l 2 7. >^.n h^l 
2 6 <t ^ l^1|ij£7)^^$:m 1 2 2 H;^n hT Vf'^ 1 2 5 
(DF^j^^^^-K^^l 2 8 i:7'.?5t.<7)r*fo'9. wtv^ti 



(9) #^¥8 - 1 3 9 5 2 2 

J: ^ [c/^o-cv^^o ;^u>>^ hT^T^^i 2 StT^'tti;^^ — 
y>'Ui:?',f5[^l*il^l 2 9tl, 'L^^fls:i 2 9 a ^^P^ 

/^:/^:/K^i^l 2 8c75;^n :y h^i 2 eiriSI^Ufc^ 
F>ff<7:>^^®lflii 3 otc^i^UTfoi?. ^tz^<D^^mi^i 
2 9 b^^;^^^^>'KJ^f*:i 2 7 \zW^io-^XW^:^^Mr 

1 3 1 TS^LTfe^o [US (b) £7?^5fe^iJTJi. :/y 

> hm^i 2 1 t7:)T®(?^®{;is:f^ 1 2 3£?:^— ^^K^^L-c 

hT^-7""M 2 5 $r1^^i-5:^n3 h^l 2 6(7:> 
mmiJI^iIlP 1 3 2$r^ttr^irfe-f-^ J: ^ ;;iL. l 
10 2 3 ;6^i:^^>' K^^^i: UTf^ffi LT:^n hr>^r'i' 1 

2 5iDm^W:^m^m<^J:hfj:^'X0\^'LXh^o L>^- 

-m^mT>^y'i-<D±m^^mmj:t*<D±\::~:i^^^xm 

[0 0 5 6] ^fcius. (b) tc^-Tct^ds r^y^h^ 

t^l 2 l(D_b®(7>^i$:^l 2 2 0— ^T-r:/7"^[Hl^4 

9^mf^'r^^\cm^u^^^ 7 ^mmi^x':rv hm^ 
20 xo\^^mm<^7 5T-ji^^K^tv5i£b^8;5syy :yvmw. 
1 2 2<D±\zmt^'^xm^m^WM^^x-h^ . ±m 

mi^7 5(Dp^m\<D\B\n^^U3\Z^^^th^^^^'^7 ^ 

^-y'ji't^jt^mmmb 8-^. ±^<Dr>'T-r2(D^ti 
^-■:f?i^t^^^mm^5 9H. vri^y--r \ 2 5 
(oM^^^i 3 3<Dn^^m\.x^^m\ 2 2<o^mzw^ 

[0 0 5 7 ] ^fc. ii^^i:i^^^^T>-T--:^^ trm^ 
id ^h.hT^(DT i^y'-t \ <Di^nm^^'^^^9 inyy 

>-h^tSl 3 4(D_bT®0^^$:?Sl 3 5, 1 3 6T-?i^j^ 
LTfo*?. ^f*:mi 3 5, 1 3 6H;^/^"^->'H 3 7 

-em^&^t^l^J^trfoSo ro:7^y > h^l^i 3 4(D± 

h y v-fr)y'T^(D-f^) > h£t^5 O^lt 
^{^It^w i:l;ii:oT. ^y ^hgtS5 OiOT®t-S(t 
fzM^%7 4 ^TT'y >- h^*^ 13 4 (nlM<r>^^^ l 3 
5 h^^^^^^^hm^^ ^t;i;^/u-7}x-/ui 3 7^ 
^Lr^<*;?g3 6 i:^il^-frTfe5o C(7?J: 9 ^ 
h^1S5 Oc7>^fr^7 4 $r:7^y >^ 1 3 4 (D^^^^ 

40 1 3 5. 1 3 6lC^il^^t5w^tCj:o-C. rih.b^f^ 
^7 4, 1 3 5, 1 3 6-T?_h^CC>T:^x-^2^Di/^>' K 

^^^:5^^^fifebrv^^t.^73-efc'9. ±©:<Dr>'x-^2 (D 

^ K^^^ 5 h 'T^(OT ^y^-f- 1 OTl^^l:^^^^^ 
9 1 (IMt*^<^6) ^^ffi^it^ J: ^I^UTfc^o. ^ U 
TT^y >^ hS*^5 0C0ST^Offi:@^C:feV^T. ^V^hm 

1 3 4 (Dm^fB 13 6 O— ^T-r >^f--f'm^ 4 9 
iiKi--5i:*i:im^^p^p5 7;55^^Urfc!9. Z(DTi^r' 
^0^4 9 tm^^^'p^^b^llJ^Sc^i^5lH]SS^7 <t 
9 7 5 ^s:/ y >- h 13 4 OT® (-^ 0 

50 tt-cfc^o ^mmi^7 5^m^i^mi3e\zmm^^hz 
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[0 0 5 8 ] JilEcOj: ^IctT. [§1 8 (D^^^J-CJiT^ 

9-^ 1 2 5 ^mmi^r sm^r^'ri'^m^'r^^t^^ 

[0 0 5 9 ] m9i^s 1. 2, 4. 9, 12, 1 

yr"f-2^mi^'r^ i^^^mS^-f^n;^ h y v^:7^r>' 
m'^mmiBi^m^ti.xmf^i^x'h^o y'v>^hm^i 

4 1 <D±m<0^i^^ 1 4 2 t T©C9[HlSS^^?F^^-r^^ 

m m^%^m) t\t:^/\^'-yr--^^x^mmmL^x^^o 
[0 0 6 0] mn^^mMmmm.r>^T-i-t i.xmf^^ 

^m^=^^m<D^mm^7 s t\.xmfTZ\^x^o . yv 

'-y hmm. 1 4 1 £7>TEl-t-v^:iri 4 3^(;iJ:-:pTSt'?{i' 

»^ 1 4 1 (DTm<omi^m\^mn^^mw^i^9 1 

1 4 1 (D_b©(75^^$:?S 1 4 2 I^II^^S^?^^^*^ 9 
6) tiigflsfgl 4 2 i:^lc±^(75r >^^2(D>/^:/ K 

9 1 ^m^-r^^mmi^7 s^z^^xyv^ hm^i 4 

7 5 IC J; TlElS^ilX^^P 3 ^ff^J^Kt-^ HD^ 4 tm^^ 

[0 0 6 1 ] CtDlI^^g^?^^(*^9 1 H^MtSTJF^^ 
$i^-5T^^DT Vt"^ 1 o^^:/Ki^»:4 l \z^^^Z. 
L^r-I^ttfcMiEISM^fls^g 2(7?Ji5^07K^^it>^9 2 
a Cl^t^i^Al 4 eT'^ip^^ltTfo^o ±m(OT>^'y2 

(on^ii^-y^i-tti^m^i^^ 9 ti^iElglt^^*^ 9 2 

mt>^x^'h±\-fx^mmw7 -fv^-v 

gtSi 4 1 tc^ttfclHl^^7tc:@^^UTSb5o T^t^T 
4 5i;ictori^l#Lril^^^^^^f*:9 i<7??^mfiS^^ 

^iC^j^UTfo-So C;h.^(7?f^$6lt5 8. 5 9(i^^:/ 

KIS4 1 <r:>m.m\zmt>-^xw^7Lj^9 5 -c^^b-cfo 
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[0 0 6 2] ::r.T\ 'i^Um-M.'^W^Pf 9 1 ^-tSS^^tT^ 

/^^zi^^^^^- K^i$:4 1 (D^\^\z^^ m-fxm^ 9 1 
^^{z^^xA^mx-h-oxi,. ^ssi^^^jimt-ctorf^ 

<DW^\±mB\Z7f^ir^(D(D\^, 12110 (a) (b) (c) 

<Dx.omm\zm)^9 1 B^^nj^x^tL^ . m\ 0 (d) 

10 ctV^ 

[0 0 6 3] fcyfwt^^-B^. i^wy r >5^>;^75?:;f^# < 

X 0 ^MMm.m<D^mM^^mi \ 4 7 ^mmm^m^ 
#:9 2cDia^t^ia®L. ii^^i:i^?^MSti:T>'7^f-t 

1 4 7tiS®l;i^^$:m^IS:ttfcyy h^*ST*JF$j7£LT 

^y>'¥m^W4 \\z^\-ffz.^ii 4 s^mx^x^m 
H\^^^zh\z.^'z>x. ^mm^^mn 4 7 ^v^>Y 

[0 0 6 4 ] !Ei 9co^:^^?fJJ;ifco-c. ±.^<dX. o\Z'7^ 
r^-r^li. mmm(D:^y<'- 14 9 tm^l 5 Oco^Hr 

mA,x\ f^-B^mn isia, isib, isic^iiu 

fc^>v^Jrl 5 2-e;^;-'^— 1 4 9 fm^l 5 O^^^^ii 
5Ctl^J:^-r. >(7/<— 1 4 9p^;cilx^i-5i: pldbX 

iC? [0 0 6 5 112111 (a) t±JilB(75^W^-e^MyT>:'^ 
>-:^fflitffl^M[HigS^©l 4 7(75:P.i*:^?iJ^^i-t»<7?Tfc 

9. :ry ^ hg;^l 6 1 T-f^MLrciiS^FMT>-T-:M 6 

2 lcJ:o-CJ!^fi£Urfe^o wO:/y > h^tSl 6 1 tilfe 
^#:i 6 3(75fSi®(7>^^^$§T'2^[p]^^J5rJclcfl^j7!cLT3b 
t?. 6 3(DT©t^:^^^ K^^*: 1 6 4 ;5^t3:(t-C 

^ti^mi^l 6 3(7>±®tClir>-7"^igi$:a5 1 6 

5. ^tt^mmm^i^i 6 Ki e i^^^ti 

^^mfXhKi. 6 7li;=^/u-:^-/u 

1 6 8tcJ:o-r^7>^K^»:i 6 4lcg^^LTfo^o 5fe 

40 ^i^^&^f^i 6 e^^tt^:: iSFMr^-T^ 
^1 6 2^M^Ml:i?l^^£i-^ J^^t-L.'Cfc^c z.(Dmx 

-6J:pl-Lrfc5o ^^lElSS^^l 4 7^^)^g:-r5i£F 
^■r:^ 1 6 2 T^<DT i^y-T 1 i: <0^^-mt^ T 

^ ^ ^ -ti- 5 C 1 1- i: o -C I- ^ C ^ T # 

50 cttciJ;o-r. lai^I^lEl^irf^^ttc^t.'B^j^^^^^'li^^ 
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©1 4 7 ^:.(0^b\^i^rm.Ti^r'i-i 6 2X'B^\^X 
rii?te<. ^^m^UW'r^^o\^\^xi>^\^\ 

[0 0 6 6] iLfz:L<Dm 11 (a ) (D%^mX\t.. 
^S^f$^l 6 6 t:ii;o-CjgF§iT>"r^ 16 2 ^M^i^J^ 
M^bbTV^:5fc^6^w. a5FST>-T-t'l 6 2^11^^^ 
^^^#:9 1 (D^;t9 1 a (DF^S^iJi:!^^ tritX^i"^ CI i: 

[0 0 6 711^111 {h) \'tmm^^m')r'^ '^ly:^^ 
ilffi^MEgS^^i 4 7£^fdif7?:irfr^'J^^i't^(^'C'fc 

t). >t®r7^y V hg*5l 7 1 T'^MIUSS^^l 4 7^fl^ 
jT^i-^ J: 9 lcur$?So >tS:/y h^*Si 7 1 
(c:ti2^^$:^T'-i'>y^^^;^^f$:i 7 2;6SIS(tXfot3. 

^^1 4 7^tlliS;-f-5>i-®>^y v-h^^i 7 lt±i/^> 

Ki^f$:4 1 ^75Jl^cM^i:^c:^z:-crc^^S'CsaBS:^tv5t5coT 
fo^?. ^i7?f^^F|S(cIS(tfr^M?Ll 7 4 ^i/^^^ K^^4 

[H]^^^i 4 7^^ti^i-SK-®:^y :/h^^i 7 ilcfo 

ic. >-y:^>5^:x>!^^fls:i 7 2tcJ:5:/l' > h='-r>'^t^ 

[0 0 6 8] 9^c?^ra^-^My T^'9iy:^mm. 

^cD^t^mSg^^ 1 4 7 ^^v^^C 

\^m^x^m'r^^^\^^^x^ 2m^m<^'^wm^ 

t^X^^'h<OX^^o 
[ 0 0 6 9 ] [21 1 2 Hit 1 . ti^Jg 1 5 . m-^^ 1 

6co«fiKtcm-r5^JS^?iJ^^"t-tior*fo'9. i£FSr 
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y -.:7^i ^^^^m^^^y^r>^T-^-cl^lj7£;$:n.5m2coT 
>-^-^2 ^m^^t^i^:. ^1 cDT^-x-^i ^T^t-. 
^ 2 tor 2 <^Jimt;iiES LT^-^MT ^y^-T^m 

[0 0 7 0] ^^tOT^y"^ 2 ^mi^-t^-^^ u V 

m#t^i^4 6 ^^If ^ tm^Tm\^m^i$^^ 7 4$:tS:*t 

fc2S[His^^j^tD>^y V hS*S5 o-ef^^UTfot?. T 

©COT^^^I cO^Jl^TM^SUfc:/7>'K^^^4 1 (D 
10 ±-^\:i^mi^^^\ 8 1 T-XI^UT^'9MttXfc5o 
y hg*^5 ocoT©^^*^7 4 ;;iJ:o-c_b^or > 
7^^2tOi:^^^:/K^{*:5 75^?F^fig;^n.5/i)^ w<o^f$:m7 
4tiT^(or>'X't-i (Di^^i^vmi$^4 1 coJi::^icia^ 
^;h.-CV>:5fcisi?l;i. T^tT^T 1 c^li^^^^ 6 t L 

-Ctiibf^^^o ^/-c^^y h^*5 5 0COT®(7D^<*:?g 7 
4C0— ^-C[B]^^7/55^$J5g:LTfo«?. ::C9lH]^^7 ^;t7 
r ^ 9 7 4 t-^J^m^ 7 5 «9 

^tttfc^. ±mm^7 5nmi^m7 4{zmm^^x:h 

1 co|iM^f$:6£7:^— fU^^<e-t-^co-Cfo5c T^OT> 
7^^ic7?m;^^-:^>'^^^.e^I^f*i8S5 siiT^tT^T^-x 

^l£0>/^>K^fr4 10_htC|^t?itTgfimtTfo<9> 

^MM^$:7 stD-^^^t)^^ b-ti3:*tyt#^m^^^i 8 

2 tc4^^L^^i$:5 8 a ^Sl^LTfo^o 121 1 2 (O ^Jg^j "C 

li^i©{*:4 3 <^:7^y >^ hS^i 8 sr-f^i^i"^ J: ^tcLT 
[0 0 7 1 ] ^13 fi_LIB>^ y h 185 <D—m<0 

umfm^^yT^^\^<o'r^'h'0 . IfjftJ^i 5 (o^ffetr^jiS; 
-t-^^:fe^ry-cfo5c •tf^t>%^ :/y hS^fcSi 8 5(D^ 
ir^c? ^ i^i^^^ 1 8 6 co-:^i:ftii:^co^®lcH^tv-€ 
y ^U- hj|^S§(7:):/^>' K^ft^l 8 7 irT^COT^ 
X^1^0^1^&^^9 2^^ta5^f$:?Sl 8 8, \ Z % 
iStt-Cfc^. 1 8 8, 1 8 9(1><^/U"^->'H 

9 0-em^6^i:iS^MLT3bSo ^i^frl 8 6I^t;iH^fr 
%XY')-:r\^-VU^(D^L-^W\ 9 i;d^^tt-Cfe^?. 

J:9t-U-Cfo5o wCD4^/^^fls:i 9 1 tiSi^ScO:/ 
^VK^^l 8 7 -eh y t.cO 
•r*fo*?^ ^'L^^frl 9 1 <0±$^^f±:^/^— ^-/H 9 2 

LTi^i^iil^l 8 6 CO— :^<75^®tC^ttrc±S^^l 9 

3 Id. I^'^^fr 1 9 1 (OTS^^tl;^;^--:^}^-/^ 19 4^ 

^\^xmm.^ \ 8 6 0fdi:^<o^Si::59:ttfcT5^^i 9 5 
t^^ix^tu^jf^urfo^o -^/cite^i^^i 8 6 0— ::^(7>^ 
®cr)Jitl5t;i(i. ^fr^ 1 8 8 tcm^S^t-^^^'^^.i: 5 
\:.^^\ 9 6{^tt L-Cii^^^:irl 9 7 755Ii:^LTfo«?. 
50 i^i^^$:i 8 6^0{^^l:^^0^®<?:>T^^^^-^l^ ^fls^^l 8 9 
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9 8 ;6^|l^L-r^^o 
[0 0 7 2 ] ^(OJ: 9tc:'f^©^;h.6>^y V 18 5 

>hg;tS5 OCT?— 1|iJS^S^T^(^T>-r-^l (7? 
^^^Kigi$:4 1 h(Dm\Z.WrA-^ti^ S^^^A 1 9 7 >^ 

^ hg*5 5 0 (DTS^TPJ^ft^^ 7 4 fo^V^ti^^mft: 
7 5tr^fflMlt-f-5^^t;i5^^^J:l 9 8^^^>K^ 

m^m^^^ tf^^-yv >.vmms o<oT^(Dmwmi 4 10 

^<$:fSl8 8. 1 8 g-C^il^it^^t/i^-C't. VV^ 
Vm^<0'^''yyYm^^\ 8 7 8 
8. 18 9 \z X, ^XTm:(or ^'r-r 1 cD^lfeJ^f$:9 2 ^ 

jfeS^O^-.L^^i^:! 9 1<DT^^ \ 9 5 ^C^i±©^DT:xT• 
^2(Da:^;^)>^— y>'l-i:?'c^^lRlttj6l5 go^i'L^^i^s 9 a 

[H]^lc:J;oT$Il^^f$:4 6t;i^il^itTfo^> hy:7^i^ 

- hj|^^(Dt'il^^i$^l 9 l;&5J^^£DT>"r-^2(D^;&m^ 
hflr^Xn^m.^ 9^$i#^^i$:4 6 ^ ^^^^it^^ t 

[0 0 7 3 ] 1^1 4li±tB>^y Vh^tSl 8 5CO— ^fj(^ 

-r5^ssF!jT*fc5c -Tf^f^-^. :/y h^^i 8 5(75^ 
1 8 7 t T^^or v-r -:^ i (o^^^^ 9 2 ^Mta ^ 

19 9 ^^^tt r "9 s ^i^^ 1 8 6 (D^l5<r>^^ SO 

r-ricD^a^m^w^B 2 0 1 t^m^^x-h 

t) , rili^f*^^ 1 9 9. 2 0 1 H;^/^-:^— ^t- 2 0 2 T^m 

r^±^it6ct^5-c#6t^(^r'^5o.:^fc^^^^i 9 9 

-effl^tto J: 9 C^iffei^^^ 18 6 (D—:^<D^^(D^^U\^ 
CD4'.L^^f$:i 9 l^^^ttXfc'?. ^cDff^/D^^^l 9 1 -e 

CLtD^'L^^i^^l 9 1 hm^^<^^y > "^^^^^ 8 7T=i 
t-«|SS/?i^?f$^^tv5t3i^Tfe'9. 4^'^^<*1 9 1 

(D±^^^^Tfi^^n^n^n;^>'^-3j^*->'i-2 0 3 L 

-c»^^$; 1 8 6 Oftli;^c^^S(C^(tfc±*S^ 1 9 3 i T 
ia^^ 1 9 5 IC^^X^n^i^UT$?6o ^'L^mW 1 9 1 O 
±^^§^5^i5^^tl52 0 4 ^j'.^oTV^S/i^ w(7?5^^^lfli2 o 
4 ^ffl^^-rS^cJ^^t:::^/^— ^ — >'^2 0 3S.t/J:J^^ 1 9 

^t^Wei\^xh^o iifzmm^i 8 6iD— ;^(7)^®^7:>Jii^ 
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22 

^^^JiO\^^mHnLX^^^M.l 9 8;6S@^LTSb 
[0 0 7 4 ] ::(7)J:^S::^^S^tb5r7'y ^hStSi 8 5 

^y:yr^i^4 1 tco^i-ia^^;h.. SS^ik:irl 9 7^ 
:/y hg=ti55 0(DTS(7:»^fr^7 4 fe5v^^i^Mgfr 
7 5t^^ffl{^tti-^^^tc$^^^:irl 9 8$:^^>^K^ 

i$:4 i\:i^mMi>f'r^^t\cx^xm'^\^xhv . 

<Dr:yy^-r \(D^=7i^ K^<^4 1 a:T^^^T^7"-^ 1 (75 
lit^^<^6 hf^^-:f') V hg*S5 0 (DTSO^f^^t 7 4 

^^Jim^^ 7 5 t ^^^:^:Pr 1 9 7, 1 9 8 ^^rur 

^^^19 9, 2 0 1 T*^51^-^5w h y 

U- Ym^<Dir=7l^Ym^W\ 8 7^v'->'W'K^^^2 0 0 

^tUfiS-r^^i^^l 9 9. 2 0 1 lc:J:orT^(^r>7^ 
^ 1 £7:)^i&^i$; 9 2 ^it5 r t ^ o-cfo 
^y^=i:/w-'^j||g?&cr5l^'il^^i=^i 9 \ (0'Ym=^ \ 9 
5 icfiJi^<7:>r ^^^^ 2 cotij:;^^^-://^ t 5f^tt«S 5 

9(7?4^^L^^^*:5 9 a ^^^jJ^cU-Cfof? , 4^'L-^<$: 1 9 1 CO 

±ia^cDiE^^^2 0 4 (il^f^lS (121^^''|B&) ^^ury 
y vmWL^<oi^'^(om^W-m 7 4(0— ^-cff^iT^Lfcr >- 
x-:^[E]^ ([g]^^^if&) i^i^i^u. ^cor vx-^[H]g§l;iJ: 
o-C$iM^f$:4 6 Iw^il^it-CS^'? . =:7"U--^^^C75 
ft^'i:^^i$:i \i^±M<OT:y'r'y2<D'i^'mMhf^r>X^ 

[0 0 7 5 ] JilSOj: ^Iw. _b5ScoT>'7"-^2tD^m«l 
^yy vh^^i 8 5;;i^ttfchy:^u-H»SS^=:^ 
w-^l^s&(7>i^^6^<$:i 9 1 -ej|^fi^i-5t-fofcor. T 

jfeftSg^=iyu--^j|^^(D>/^>K^<^l 8 l^T^cor 
[ 0 0 7 6 ] I§] 1 5 (iff 5*^^ 1 . ^^-^ 1 7 (7>^ll^i::*r 

or ^x-^ 2CDj^iaco@Bfft-^^^^'C^^^2 5 o^IS:tt 

4 6 J: *? tiJt^ior ^T'-t- 2 i7:>^r^ >- K^<*^5 (T^CT) 
r>7"-M 0|iM^(*^6) pi^^^^tVN^'^. 11117 (a) 

[0 0 7 7] ^Z.Xm \ ±^<Dr>^y'i'2 

ic, _b©^^r,>-7^^2coj^lac7:)tgRff^c:^ov^-c^xt^5 2 5 
0^5S:(tSci:i:i.toT. i/^v K^^^5l::ia^j■5r^- 
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23 

m 1 e^oj: ^ f^^xn 2 5 0 >^mv^rc>bco^^v^. 
cor 2 ^^^-r ^ 1 /^i^^mM-^-^ ^ n h y :/ 
r^'T-^^i^^^^ir^^ vi!' (£=22) (D^y^-h 

^S^tT^Si: 9l::»i#^^<^4 e^ff^i^Lr. m-^ST 

^iljfi^^^l rr ^^^-^x^^^NV K^v^c^j (flS^os 5 

urc) o ^^m^i^i 7 (b) id^i-c isii 7 (a) 

^-^TT-rtitor-fe^}. 2 5 0 ^IS:tt^ w ^ tc:J:o 

-C[§]17 (b) (or>'r'rWi^<onM^<^ — >\^^h^ 20 

X=^^:iht^mM^ky^^o 

[0 0 7 8 1 m\ SIlJilEtT^J: 9 l:ii^Si^h.6m-^^T 

[0 0 7 9 ] ^*^vK^i^4 itiRtg^co^M^-ef^M 
tr3bl9^[§l2 2 (a ) ^ t-^^^' K^^4 1 

t^{i^t7?^i^(^?'n^oX^^Pi(7:>«^®Bff(^iEil7L2 5 7 
^^^^Urfo^o ^ LTCcr>iiil?L2 5 7 $rffiV^T^^ 
>'K^^Ji^4 1 c^Ji®^ T®tw^n^tl.^it^i^^<:x^> 2 
5 6 ^IStt^^i: ^IcUTfo^o -r?'<?t?-^ia2 2 (b) 
^fcte^Cl. ^4*tt7)fi^ff^ffi^2 7 0 ^^ttT?F$fi£:Lfc^ 
m^^2 7 1a, 271 b^(C^^:^K^f^4 1 

]LA.X^^y h-r^o rcott:^^7>'K^i^4 1 t;i^itfc 
3ijl?L2 5 7/i5fi£ff^^?t2 7 oi;^^/C-t-^ ^0 

m^m?^i-^^t\^j;i^x. ^f^m±m2 7 1 a . 27 
1 h(Df^mmm2 7 oxi^*y >'V^i^4 1 (D±^tT^ 

icfWlK^tc. [112 1 (a ) CO J: ^^j^i^'y^^y^Mi^^ 1 <7:>^ 

i^dfa'ofrRfi^^tT^/N'^y 2 5 6 ^^J^UTlSltt^ ^1 

T^tT:*/^':^^:^ 2 5 6 HE] 2 1 (b) iii^-f-J: ^t-. ii 
il?L2 5 7 ^ilLT— #:t-iii^LrJi5i9. /'?^>'^:/2 5 

6/5^:/^ V K'^ft^4 2 f)^hmif}^^xmMi-^ ^ 0 t so 



^mW-S - 1 3 9 5 2 2 

[0 0 8 0] ^fc. T^«OT>"r^ l^±^t^T^7'"^ 
2lC^^^tV5if^m^f^«6ilS5 8, 5 :i<^^'^y^ 
>2 5 6^mLX^Di^l>f^Xo\Ci.Xi^X\^\ 
■i^lli2 3lc^-t-J:9tc:. K^i$:4 1 co^^tT:^-^ 

t^^^ 2 7 2 ^IStl". C(75-^^ 2 7 2 F^ICif^mffif^i*^ 

5 8, 5 9 ^Ifigbfc^l^fiiT-lSI 2 2 (b) (D^^tWl^ 
\Zf^mi-^Zt\cX.^X. y-^^y^l^ 2 5 6(0—m^Mf^ 

^h^^mjj:U2 5 6 a ^^mim-h^mm^tMmi-^ 

X 0 *&mffiI^$*iiS5 8. 5 9 ^y<^y^>^2 5 6 dil 

8, 59(i:itO<fc^ \Zy<>y^>'2 5 6tCj:o-C^^:/K 
^i$:4 llC-($:^b^tv5C^tC/^5o ■^y^''-^^>'^:/2 5 

6 J; "9 ^^1R|J^w^5v^-c. i^9'-^h*mi^4 i<D^m\^r^'o 

>7"-Mco>/^>^K^($:5 $r^ffi-r5) (i^MtS 2 5 8 
^^^-CiT*>^#:7^U'^J^ff^i-5:i ^t-.t'^'C^ ^^^^^ 

5 8, 5 9 ^il-f-fc56(7:>^iii^^ 2 7 5 U 

- Lmx\zx^xT:^^^m i^x—m^m-fxh^. 

[0 0 8 2] ±^<DT ly'ri- 2(0'^y > stiffs 

>hmm7 o(D^m^^j:t'mi^m7 1. 7 2xm^ 

l.Xh^.m2 5 (c) \c9jki-^^\cmm^^2 7 6\Z 
^J,ffzy^^^''^'-^^7 3(Oy^^i—:^-~/^?^^y^ (!Ei^^ 
B&) \ZXoX±T(Dmi^^7 I, 7 2^^il1^^L.rfo 

zfv hmm7 o<oTm\a'^^^i^f^7 i\zx^xm 
mu7 f)^mf^vx^^ . zco\3\^U7 \zmM,Lxy]j 
hm^7 0(oTmzm^m^m^^j^t^<omnn^p6 7^ 
mm'r^^t\zx^x. :yhmm7 o^i&m^mm 
^mmmt\^xmf^z\^xih^o ±m(Dr>'r-f-2(DUM 
m» 4 6 \tm I, m2 (Dm^^i t m cmf^<Dy v >'hm 

xi'iFM^i^^i^^^x^V . m2<D^m^lt\^Wzl^X':f 
V >'hmm7 o<D±{cyv hs«5 o^m^^i^if^^ 
t\zx ox±m<Dr ^^T-r 2 :Lhii'^x^^\s 

(DXh^o ^(DX^^zy'V :^ hmm7 0<D±\zzfV :^ h 
mms 0^l^K>Hi>i^\^^1t^X. -^^^uy^hV ^y::f 

m7 0(D:ff7!)^±^\^^f^M:z. yy V fgtS7 o\z^\'ffz 
^*y:^h'mWb^mfSii-^^Pfm7 I, 7 2^^::fV>^h 
m^s ocom^^i^^ e h±^^j:^W^^j:^x. ± 
^(DT ^^Ti- 2 COT >''ri'm\^f^i±\^Wt^i&<o X 0 ^J^f^^ 
^S^CS±5^tU755fc6o Z.(Otiib\Z^ m2 5 (a) 

(b) \z^'r^o\^. WLH112 7 8 <Du^^m^xmi^ 
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oT. ^^^2 9 1 i: Lrfo5 (i§]2 5 (a) (b) 

^\^x. mw^m? 1. 7 2^im^-c^i-) o :^WL2 7 

8H2^m'tl(^ihi»:3i^C 2 7 7 J£riiU-r:/y h^*^7 0 

C 2 7 7 ^^\^X^mm2 5 Slc^il^-ti:^ J: 9tcU-C 
[0 0 8 3] — ^/:x>/2 5 i cDtf^<— ti^^j:^ 

J&\^X-^^o tK-T -< 2 5 2 £7:)T®t-fi[K! 2 0 CDct 9 

9 J: «9 ^^^RIJ£o^^rM^c^ov^T t'^Sit:^: 2 s o ^^ittc 
2 8 1 t^i^wmm\^^^^xT:^^%n\^x-h^. 

[0 0 8 4] 2 5 3 H^Mflif5£t^p"n-eRt^4^l-?i^^ U 

T3b^:?s [g] 1 8 tDj: ^ t:i^to_b®cD^j^4^lcfcio-ri^^ 
2 8 3/i^*?^t3:Lrfo5^^twC(7:)4^]^y ^2 b3(d 

p^\m^^^^X^^<Dyn^ 2 8 2;55±j^t;ii:^ J: 9 
lC^5^UT^5o T^f ^^>T-2 8 2^i^i^y y 2 8 3(7) 20 
-^icH^;&m^[^l6i^5 8, 5 9^iSi-Bflfl52 8 4. 2 
8 5 ;!>5^ttTfo5c :^rcTif ^;t>T- 2 8 2 t^^^y y 2 
8 3 or^(7)@BFfl-*3V^r. t'^'.alL^La 8 6/5^5^2 5 

3<Djl::^r^(cfo^oT^^tS:(t-rfe5. ^L"C^(^S^2 

5 3COT®<^4^*:ffl5t::{l[y]BFf 2 5 4 ^^y;^^^ p -f-^ J; 
9tcSttrfo5c w£7?lU]R^ 2 5 4 lCti@3£fflf^;ir2 5 5 

;55ii'9#tt^ix^ tiCOTfc^o i§i 1 9 (a) (ommmx 

II. ^^2 5 5 a TS:^fflf^:ir2 5 

UT^?'^. 2 5 5 a ^[ID^2 5 4t^\Z.^^i2^^Xf^ 

\:.^2 8 7 T-g^i-S wt;:iJ:oT[y]RFf 2 5 4lC@3£ffi 50 
r^;i:2 5 5 $r^'9^^tt5<t 9l-bTfc6o 

[0 0 8 5 ] T y S ^^fi^^T 6 

-^$:>ft;U/^i|&mffif^$*iil5 8, 5 9 ^:/y 

0, 7 Q^^^l.Xmf^\^tl±^(OTl^7'-f-2<D^'^n 

7 tc^M-r^ t ^t-T^cor ^-^-^ 1 (D$gM^^^6 

jS:i-'5^M*S2 5 8(7>^:&mi^^6 OtC^I^U. ^LTISi 
26 (b) c^J: 9 tC^M^2 5 8(D^:^^2 5 0 t >^y 

2 5 8 (?5il7L 2 8 8 i: >^ y > hS*^ 7 0 (7?^{m 2 40 
7 8 t^lJhJ^J^si: 2 7 7 ^ilLT":h:y h 2 9 2 <lr*^g-r^ 
CirtcizoT. [g]26 (a) O J: 9 t-^MS 2 5 8 co± 
St^±^t?:>T>'7"-^2 ^@:S1-5o ■^h\^T^<OT>'y' 
•ri (D^=7l^V^W^A 1 tC^MS.2 5 8(Og^lfe^i*:4 3 

2 5 2 t^^2 5 3 t<Dm\Zir^y h 2 5 3 

^ilb?L2 8 6 ^iilLfct:*;^ 2 8 9 ^tJ^t"^ 2 5 2 <^ 50 



^mW-S - 1 3 9 5 2 2 

>^^S(t:A:2 8 Ot^ialSiZitf^i:tcJ:^-r. ^iS^^^rvx 
-r^^T"^ 2 5 2 t^^2 5 3d^ib^^^'^^"V'>'^''2 5 

^^h<DXh^o ^^2 5 3(^IiaFjf2 5 4tC>^J^;:UTT 
^(or 1 (Di^f^ >^ h*m»4 1 t:ilia^2 9 4;i5^tt 
xh^. ^fz±^(Dri^T'i-2\'X-^^v'^ 2 b 2p^\zm'^ 

[0086] rt^J:^ tC:^}<7^-< 2 5 2 ^^^2 5 3 ^^ 
-B-^i^^l-SbfcoT. (§] 2 0 9 :^T^-f 2 5 

2CO±^f $X>T-2 7 9 tmmi2 5 3(7>T^f;^^>i-2 8 2 
t^^h^^tiT^iDTiy'r-f' 1 c^^^ >- K^f$:4 1 tc:|3:(t 
fc/>:y=^^2 5 6 (7) JiS t T® i-±:^t-:i:o T ^^1" 5 
J:o\^^J:^Xtli6V. tir"^ 2 5 2 tm^2 3 3RV^±n 
$x>i-2 7 9 tT^f ^;t>H-2 8 2 t ■C^a*i^^^^^F^I- 
[0 0 8 7] J:1B(7?J: 9 tl^ T ^-x^^^ y h 
gil]^(7?:a<7^^^t:i«£^ 2 5 5 aiD®*:;^-^^'?^^' 
tt^^li^^T^^^CD-Cfo^c [a 2 7f±ftilC9^SS^!j$r^ 

-ri,<Dx^y). SM2 3 5coT®^-^^®R^t-^v^TlIa 

B^f 2 5 4 ^^aS:tt^ ^Dflff 2 5 4 2 5 5 a ^coM'^ 

mfhMr2 s 5^^^H\'f^x^\^Lxh^o ^(ommm 
xn^^2 3 5<Dmm2 5 4 ic^i;c:^L-CT^c7:>T:^7"i- 
1 (D^yl^ Vmi^4 1 |-^P^2 9 3 $:^tt5 J: 9 L 

[0 0 8 8] ^fc. @^ffif&:ir2 5 5 ^ UTIilSJl 9 

(b) \z7j<irx'?^j:^c±i^mm^^2 5 5 Qxmf^\^ 
fzi^(D^m^^^^thx% ^<Dt3,\:.±i^mm'^^2 

5 5a n^^U<Dm^U2 9 5 ^mWx2 5 4 d'fe^i^iZiAy 
T*^3LC:i.2 8 7TJhe6^r i:l;^<to-C. S^2 3 5C7>T 
^\zMVH^i^X0i^VXhV . fili^irti^^y h 2 9 6 

TjtVu h 2 9 7 irilL. ::07J<7U h 2 9 7 ^-^:y h 2 9 6 
{:im'^^^^t\cX^X. nW)M<o^v'^m\^ri^y'-f- 

[ 0 0 8 9] 

cor ^^'t■^^J^^(iU-CffM^i^. -h^t75r>'y^-^(7:)i5^ 
y:^^^!S^i-:^\[y]^^^\fXZ.<DmU\^^^^U^Ut 

<D^i^<Dm?i^^M<'r^^tt)^x^^h(DxhK>. ^ti 
© iDi j*?*?iFis t - V ^ r ±^ o r -7^ t ;i isg^ia® u T 
m^mm^^^^f^^tt)^'^m^^^-:^x^ ±^(dti^t 
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[0 0 9 0 ] ^f:Lm^^2(D^mi^. ±^<Dr>'r-r<D 
[0 0 9 1 ] ^fc|^5jt3g4 t^^P^H. _b^c^r >-r^(^ 

[0 0 9 2 ] •^fz.m-^^^ <D^^n\'t^ -Tm,(Dri^'r-r<r) 

[0 0 9 3] '^tz.m-^^l <0%^n\-t^ TWc(DT>^^'f'(D 

r ^75- ^^fe^i bfc T >"r -^^^^ tt 5 J: P Ufc 

[0 0 9 4 ] ^f:Lm^^9(D^mn. TWL<DT>^T'r^ 



#^^8 - 1 3 9 5 2 2 
[0 0 9 5 ] ^/■cffjJ^Jll o<D^mt. -^^(Or^-'T'Y 

[ 0 0 9 6] ^fcffJitJll IcD^B^ti. T^^Dr>^7^-:^ 
cor xx^to^^milS^ =3 :^ u— ^iisssco l^'^i^frx^f^iTK 

[ 0 0 9 7] ^fcli^Jll 2<7?^0Jfl> T^cr)r:^7"^ 

>'>^;55:^^t < f^^X\^mmM^MW^(Oh5im\z.%^^ Lfci 
[0 0 9 8] ^fcffjJ^Jll 4 (O^^H. T^<7?T>7^-t- 

^ r ±^ r :^ 7^ :^ (7? iF^m^ ^SBS L 

[0 0 9 9 ] ^fcff^Jll %<D^m't. -T^<r>T:yT'r 

T*ffi$it5.t 9(::brccoT% =3^1^— :h^s§£D>/^^ 

^tc :£) t ^l-J^l^SlX ^ S COT S o 
[0 10 0] ^fcft^^l 7co^P>^ti. Ji^cor^x-^ 
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29 



30 



x^^i^(r>x^^o 

[0 1 0 1 1 iS^tc. :$:^9^tc#.6r ^-v^-^^^ty hti. 

^xu^'^^^(o'm^i-^^'f^^Mj\^i^:L^^o^tt^x^ 

[0 10 2] ^fcifjJtJli 9C0^P>^ti. T^CDT^^-^ 

t /N' :3r :/ ^ ^ K^<$: i: — ^^^^b ^ ixT V ^ Tl^l^S: 
XCD^^uMMf^mM't^^ 0^1^ t i}-fl\^i^^X^^o 

T\ 'ify>V^^^<D±~V<0^<^y^>'\'t^^Mll(r^U1^X— 

mt-^t\^x\.^xw\^ti-^mir^z.}::t^t^<^^^ . ^^y^ 
:yt^^y'.y\'m^Wt-hmf)^irhXf^^ir^X,o^iz,tfi^t^ 

[0 10 4] -^fz.'m'^T^^ i<D^m\'t^ ±M.(ori^y-'r 
/<y^yt^\z.^(D^m\m^h>p^n\%^h'^\^xWi\^^^ 

\^x'i^mmmmm^Tm<Dr >^'r'r(D^y h*^m^— 
mt'r^:itf>^xt. m^^x<o^<o^^$mmmmm(Dn 

[0 10 5] ^fzm:^^2 2(D^m\t. T^<Dr>y-'r 



^mw.(o^mz.x.^m^xmm^m:L'r^::^ t t^x^ ^ 

\z.W<^j&\^XU^^,^M^mhirz. t t^x^^^(DX^ t9 . 

(DX^^o 

[0106] ^fcft*^2 SCD^mi^. ±^(DTl^y"f- 

m\^v^^x^m%<^-n^'^^^^^ ^'o\z\^tz<ox. ^ 

^<-r^^ tJi^^X't. JilE^Is]1f CUb^cOTV-y^-^tT^^ 

imi] :$^^^M<D-'mMm^7r:'rh(Dx^^ . (a) n 
jEmm. (b) (c) (i-^<7:>^:*cLfci^® 

[[§]2] ^^m<Dm<omMm<D—u<otL±i.fzmmmx 

[1214] h\^i^(om^^l<^^^MX^^o 
[[US] ^l-ft!li75llife^!l^^i~t)(7:)-efc'9. 

(a) liiEsm. (b) n^mmx^^o 

[me] [^i_L£D^tS^?iJ^::.^v^6^y ^ hS^co— ^ijcotS 

±}^fzmw.mx^^o 

ims] ^^m(o^h\^i^<^M^^^i't^-f"h<Dx^v . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the antenna unit which incorporated and formed the 
compound-die antenna and this compound-die antenna of the multifrequency mold suitable for the 
inclusion to communication equipment of a mobile, such as an automobile 
[0002] 

[Description of the Prior Art] When two or more radio devices, such as radiotelephony and a GPS 
device, were conventionally carried in mobiles, such as an automobile, to form independently the 
antenna according to the transceiver frequency for every radio device, respectively was needed. 
However, when two or more antennas had been arranged into car bodies, such as an automobile there 
was a problem of two or more antennas having projected to the exterior of a car body, and spoiline a 
fine sight. ^ t- & 

[0003] Then, the compound-die antenna of the low profile which enabled it to transmit and receive a 
multifrequency combining two or more antennas to one is proposed. Drawing 28 shows an example of 
the compound-die antenna of 2 cycle molds proposed from the former, combines the 1st antenna 21 
which consists of top capacity loading mold antennas, and the 2nd antenna 22 which consists of tabular 
mverted F antennas, the 1st antenna 21 is arranged in the lower berth, and it arranges the 2nd antenna 22 
on the upper case, and has formed the compound-die antenna. 

[0004] The 1st antenna 21 which consists of top capacity loading mold antennas is formed with the 
perpendicular radiation conductor tube 24 formed perpendicularly between the grand plate 23, the top 
capacity loading plate 25 by which opposite arrangement is carried out above the grand plate 23, and the 
grand plate 23 and the top capacity loading plate 25, a circuit receipt case is attached in the inferior 
surface of tongue of the grand plate 23, and the circuit stowage 26 is formed. In the circuit stowage 26 
antenna circuits and mounting passive circuit elements, such as a synthetic circuit of the 1st antenna 21 
and the 2nd antenna 22, a migration circuit, and an amplifying circuit, are contained, and the electric 
supply linked to the antenna circuit of the 1 st antenna 2 1 formed in this circuit stowage 26 -- the 
conductor 27 is connected to the top capacity loading plate 25. 

[0005] The 2nd antenna 22 which consists of tabular inverted F antennas The grand plate 28, It is what 
is formed with a plate 30. the radiation by which opposite arrangement is carried out above the grand 
plate 28 - a conductor - a plate 29, the grand plate 28, and radiation - a conductor - the touch-down 
section which connects a plate 29 - a conductor ~ the elecfric supply formed with the coaxial line 
linked to the antenna circuit of the 2nd antenna 22 formed in the circuit stowage 26 ~ a conductor 31 ~ 
the above-mentioned perpendicular radiation conductor tube 24 ~ through and radiation ~ a conductor - 
it has connected at the feeding point of a plate 29. Thus, the perpendicular capacity loading plate 25 of 
the 1st antenna 21 and the grand plate 28 of the 2nd antenna 22 are made to have made it serve a double 
purpose by the same member. In drawing 2828 , 32 is an antenna output cable. 

[0006] It is in the compound-die antenna formed as mentioned above, and has structure to which the 2nd 
antenna 22 lapped on the 1st antenna 21, and due to a plate dimension, the 1st antenna 21 of the lower 
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berth is aligned with a low frequency, and the 2nd antenna 22 of an upper case is usually aligned with a 

high frequency. 

[0007] 

[Problem(s) to be Solved by the Invention] However, it was in the compound-die antenna of above- 
mentioned drawing 28 , and the circuit stowage 26 which contains an antenna circuit and mounting 
passive circuit elements had the problem that it was difficult for the thickness of the vertical direction of 
the whole compound-die antenna to increase to ** projected and prepared in the inferior surface of 
tongue of the antenna 21 of the lower berth, and to form the whole thickness in it thinly by the 
protrusion dimension of the circuit stowage 26. 

[0008] moreover, the antenna 22 of an upper case ~ radiation - a conductor ~ since the feeding point of 
a plate 29 and the antenna circuit in the circuit stowage 26 were separated, when the transmission loss of 
a feeder way was added too much and added a low noise amplifier to this antenna 22, there was also a 
problem that a comprehensive noise figure deteriorated, in addition, electric supply of the antenna 22 of 
an upper case ~ since it was necessary to let a conductor 3 1 pass in the perpendicular radiation 
conductor tube 24, the problem that it was difficult and was not suitable for mass production also had an 
assembly. 

[0009] This invention is made in view of the above-mentioned point, and thickness of the whole vertical 
direction is made thin, and it can form in a thin shape and aims at offering the antenna unit which can 
summarize in a compact further for the purpose of offering the compound-die antenna which can 
moreover prevent degradation of the comprehensive noise figure of the antenna of an upper case, and 
can be easily attached in the bodies, such as an automobile. 
[0010] 

[Means for Solving the Problem] The antenna 2 of the upper case where the compound-die antenna 
conceming this invention consists of a microstrip antenna like claim 1, the antenna 1 of the lower berth 
arranged caudad is provided and formed ~ having - the gland of the antenna 2 of an upper case — a 
conductor 5 - radiation of the antenna 1 of the lower berth, while making it use with a conductor 6 in 
common and forming the gland of the antenna 2 of an upper case ~ it is characterized by establishing 
the crevice 4 which **** below in some conductors 5, and grov^ng into it considering the inside of this 
crevice 4 as a circuit stowage 3 . 

[00 11] the above-mentioned configuration - in addition, invention of claim 2 - the gland of the antenna 
2 of an upper case ~ it is characterized by forming the circuit stowage 3 and changing with the metal 
case 75, by attaching the metal case 75, where it formed the conductor 5 with the conductive foil 71 of a 
printed circuit board 70 and it is electrically connected to this conductive foil 7L moreover, invention of 
claim 3 - the gland of the antenna 2 of an upper case ~ it is characterized by forming the antenna 
element 81 which became independent of the antenna 2 of an upper case in the periphery section of the 
printed circuit board 70 which constitutes a conductor 5, and growdng into it. 
[0012] moreover, invention of claim 4 - the gland of the antenna 2 of an upper case ~ it is some 
conductive foil 71 of the printed circuit board 70 which constitutes a conductor 5, and is characterized 
by forming the circuit section 7 in the part surrounded with the metal case 75, and growing into it. 
moreover, invention of claim 5 - the gland of the antenna 1 of the lower berth - it is characterized by 
forming the heights 8 which **** upwards in some conductors 41, and growing into it considering the 
inside of these heights 8 as a circuit stowage 3. 

[0013] moreover, invention of claim 6 ~ the gland of the antenna 1 of the lower berth - it is 
characterized by forming the circuit stowage 3 and changing with the metal case 75, by attaching the 
metal case 75, where it formed the conductor 41 v^th the conductive foil 122 of a printed circuit board 
and it is electrically connected to this conductive foil 122. moreover, invention of claim 7 - the gland of 
the antenna 1 of the lower berth - it is characterized by forming the antenna element 138 which became 
independent of the antenna 2 of an upper case in the periphery section of the printed circuit board 121 
which constitutes a conductor 41, and growdng into it. 

[0014] moreover, invention of claim 8 — the gland of the antenna 1 of the lower berth - it is some 
conductive foil 122 of the printed circuit board 121 which constitutes a conductor 41, and is 
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characterized by forming the circuit section 7 in the part surrounded with the metal case 75, and growing 
into it. moreover, invention of claim 9 -- the antenna 1 of the lower berth - a top capacity loading mold 
vertical antenna forming - perpendicular radiation of the antenna 1 of this lower berth - it is 
characterized by mating with a conductor 92, arranging the coaxial line 59 for electric supply of the 
antenna 2 of an upper case, and changing. 

[0015] moreover while invention of claim 10 forms the antenna 1 of the lower berth with a top 
capacity loading mold vertical antenna - the feeder of the antenna 2 of an upper case the central 
conductor 1 10 of a TORIPU rate track - forming the gland of a TORIPU rate track - a conductor 106 
-- perpendicular radiation of the antenna 1 of the lower berth ~ it is characterized by making it make it 
serve a double purpose as a conductor 92, and changing, moreover - while invention of claim 1 1 forms 
the antenna 1 of the lower berth with a top capacity loading mold vertical antenna - the feeder of the 
antenna 2 of an upper case ~ the central conductor 110 of a KOPURENA track - forming - the gland 
of a KOPURENA track a conductor 106 - perpendicular radiation of the antenna 1 of the lower berth 

it is characterized by making it make it serve a double purpose as a conductor 92, and changing. 
[0016] moreover, invention of claim 12 ~ the antenna 1 of the lower berth ~ a top capacity loading mold 
vertical antenna - forming - perpendicular radiation of the anterma 1 of the lower berth ~ the near 
conductor 92 ~ the antenna 1 and resonance frequency of the lower berth — abbreviation — it is 
characterized by arranging the equal resonance circuit means 147 and changing. Moreover, invention of 
claim 13 is characterized by forming the resonance circuit means 147 with the reverse female mold 
antenna 162, and changing. 

[0017] moreover, invention of claim 14 - the anterma 1 of the lower berth - a reverse female mold 
aritenna -- forming -- the touch-down of the antenna 1 of this lower berth -- it is characterized by mating 
with a conductor 43, arranging the coaxial line 59 for electric supply of the antenna 2 of an upper case, 
and changing, moreover — while invention of claim 15 forms the antenna 1 of the lower berth v^th a 
reverse female mold antenna ~ the feeder of the antenna 2 of an upper case ~ the central conductor 191 
of a TORIPU rate track -- forming the gland of a TORIPU rate track - a conductor 187 - the touch- 
down of the antenna 1 of the lower berth it is characterized by making it make it serve a double 
purpose as a conductor 43, and changing. 

[0018] moreover ~ while invention of claim 16 forms the anterma 1 of the lower berth with a reverse 
female mold antenna ~ the feeder of the antenna 2 of an upper case ~ the central conductor 191 of a 
KOPURENA track -- forming the gland of a KOPURENA track -- a conductor 187 - the touch-down 
of the anterma 1 of the lower berth - it is characterized by making it make it serve a double purpose as a 
conductor 43, and changing, moreover, invention of claim 17 - radiation of the antenna 2 of an upper 
case -- the gland of the antenna 2 of an upper case parallel to a conductor 46 it is characterized by 
forming a notch 250 in a conductor 5 and growing into it in the perimeter of the antenna 2 of an upper 
case. 

[0019] The body 252 of a gestalt with which the above-mentioned compound-die antenna is held in 
casing 251, it is formed, and, as for the antenna unit concerning this invention, an inferior surface of 
tongue carries out opening of the casing 25 1 like claim 1 8, It forms with the back lid 253 attached so 
that the inferior-surface-of-tongue opening may be plugged up on the body 252. While forming the 
hollow 254 as for which an inferior surface of tongue carries out opening to the back lid 253, it is 
characterized by attaching the fixture 255 for immobilization for fixing casing 251 to the body of an 
automobile etc. in a hollow 254, and growing into it. 

[0020] moreover, invention of claim 19 - the gland of the antenna 1 of the lower berth ~ along wdth the 
periphery, form the respectively armular packing 256 in a top face and an inferior surface of tongue in 
one at a conductor 41, the inferior surface of tongue of the body 251 and the top face of the back lid 253 
are made to **** to packing 256, respectively, and it is characterized by grov^ng into it, as a compound- 
die antenna is held between the body 251 and the back lid 253. 

[0021] moreover, invention of claim 20 ~ the gland of the antenna 1 of the lower berth - the free 
passage hole 257 which carries out opening to a conductor 41 up and down - puncturing ~ shaping of 
elastic resin - this gland ~ while forming packing 256 in that top face and inferior surface of tongue 
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annularly along with a periphery at a conductor 41, it is characterized by making the up-and-down 
packing 256 follow one through the free passage hole 257, and changing. 

[0022] Moreover, invention of claim 21 is characterized by preparing in an inner circumference side 
through the coaxial lines 58 and 59 for electric supply connected to the antenna 2 of an upper case, and 
the antenna 1 of the lower berth, respectively, and consisting of the periphery side in packing 256. 
moreover, invention of claim 22 ~ radiation of the antenna 1 of the lower berth — while forming a 
conductor 6 with a metal plate 258 and forming the above-mentioned notch 250 in this metal plate 258 
by hole dawn processing - the gland of the antenna 1 of the lower berth — the touch-down for 
grounding a conductor 41 ~ a conductor 43 and the electric supply terminal 60 for connecting the 
coaxial line 58 for electric supply are cut, respectively, and it is characterized by preparing and changing 
by lifting processing. 

[0023] moreover, invention of claim 23 — the gland of the anterma 2 of an upper case ~ while forming a 
conductor 5 by the metallic foils 71 and 72 of a printed circuit board 70, the circuit section 7 is formed 
in this printed circuit board 70, and it is characterized by removing a part of metallic foils 71 and 72, and 
changing along with the periphery of a printed circuit board 70. 
[0024] 

[Function] the compound-die anterma conceming this invention ~ the gland of the antenna 2 of an upper 
case ~ a conductor 5 ~ radiation of the anterma 1 of the lower berth, while making it use with a 
conductor 6 in common and forming the gland of the anterma 2 of an upper case, since the crevice 4 
which **** below to some conductors 5 is formed and the inside of this crevice 4 is made into the 
circuit stowage 3 The circuit stowage 3 can be formed between the anterma 2 of an upper case, and the 
antenna 1 of the lower berth, and thickness of the whole vertical direction of a compound-die antenna 
can be made thin, and it becomes possible to carry out contiguity arrangement and to form a low noise 
amplifier in the circuit stowage 3, at the antenna 2 of an upper case. 

[0025] Moreover, the body 252 of a gestalt with which an inferior surface of tongue carries out opening 
of the casing 251 when the antenna xmit conceming this invention holds the above-mentioned 
compound-die anterma in casing 251 and forms it, It forms v/ith the back lid 253 attached so that the 
inferior-surface-of-tongue opening may be plugged up on the body 252. Since the fixture 255 for 
immobilization for fixing casing 251 to the body of an automobile etc. is attached in a hollow 254 while 
forming the hollow 254 as for which an inferior surface of tongue carries out opening to the back lid 253 
Unitization of the compound-die anterma can be collectively carried out to a compact, and the 
installation to an automobile etc. becomes easy with the fixture 255 for immobilization 
[0026] 

[Example] This invention is explained in full detail according to an example below. Drawing 1 shows 
the example corresponding to claim 1 and claim 14, combines the 1st anterma 1 which consists of 
tabular inverted F antennas, and the 2nd antenna 2 which consists of angle patch mold microstrip 
antermas, the 1st anterma 1 is arranged in the lower berth, and it arranges the 2nd anterma 2 on the upper 
case, and has formed the compound-die anterma. For example, the antenna 1 of the lower berth is used 
for the communication link of the land mobile radiotelephone of a 8OOMH2 band, and the anterma 2 of 
an upper case is used for 1575MHz GPS Satellite reception, respectively. 

[0027] the antenna 1 of the lower berth which consists of tabular inverted F antermas — a gland ~ a 
conductor 41 and a gland - the radiation by which opposite arrangement is carried out in parallel above 
a conductor 41 — a conductor 6 and a gland - a conductor 41 and radiation ~ the touch-down which 
cormects the 1 side-edge edge of a conductor 6 ~ what is formed with a conductor 43 — it is ~ a gland — 
a conductor 41 and radiation ~ a conductor 6 and touch-dovra - each has produced the conductor 43 
with the metal plate, drawing 1 ~ setting - 44 - an insulating stanchion - it is ~ radiation - the touch- 
down of a conductor 43 — in order to support the edge of a conductor 43 and the opposite side ~ a gland 
~ it has attached on the conductor 41 . 

[0028] radiation of a square shape patch according to conductive foil, such as a metallic foil, to the top 
face of an insulator 45 in which the anterma 2 of the upper case which consists of microstrip antermas is 
formed with a dielectric, as it is prepared and produced and a conductor 46 is shown in drawing 1 (c) An 
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insulator 48 is further formed in the inferior surface of tongue of a conductor 47. the inner layer gland 
which uses the ground of an antenna circuit 49 also [ inferior surface of tongue / of an insulator 45 ] ~ 
while forming a conductor 47 — a inner layer gland — By forming an antenna circuit 49 with some 
conductive foil 53, while forming conductive foil 53 in the inferior surface of tongue of this insulator 48 
the radiation formed from conductive foil, such as a metallic foil, — a conductor 46 and a inner layer 
gland ~ the microstrip antenna is produced by the printed circuit board 50 of the three-layer circuitry of 
a conductor 47 and an antenna circuit 49. the through hole 56 with through hole plating (illustration 
abbreviation) in the lower insulator 48 preparing - this through hole 56 a inner layer gland - 

- flow connection of a conductor 47 and the antenna circuit 49 is made. 

[0029] the printed circuit board 50 of a microstrip antenna - radiation of the antenna 1 of the lower 
berth -- having laid in the top face of the center section of the conductor 6, and fastening a setscrew 5 1 
and a nut 52 radiation of the antenna 1 of the lower berth - it has fixed on the conductor 6. and some 
conductive foil 53 which forms the above-mentioned antenna circuit 49 like drawing 1 (c) ~ radiation of 
the antenna 1 of the lower berth - a contact flow is carried out with a conductor 6 - making - a through 
hole 56 ~ minding ~ a inner layer gland - a conductor 47 and radiation ~ flow connection of the 
conductor 6 is made, thus, a inner layer gland - radiation of a conductor 47 and the antenna 1 of the 
lower berth - making flow connection of the conductor 6 ~ the gland of the antenna 2 of an upper case - 

- a conductor 5 - this inner layer gland - radiation of a conductor 47 and the antenna 1 of the lower 
berth - it forms with a conductor 6 - making ~ making ~ the gland of the antenna 2 of an upper 
case - a conductor 5 ~ radiation of the antenna 1 of the lower berth - it is made to use with a conductor 
6 in common, and is made to have formed 

[0030] radiation of the antenna 1 of this lower berth ~ the gland of a conductor 6 and the antenna 2 of an 
upper case - the crevice 4 some metal plates 54 are *****Hc**(ed) below and a top face carries out [ the 
crevice ] opening is established in the center section of the metal plate 54 which makes a conductor 5 
serve a double purpose, and the circuit stowage 3 is formed in the metal plate 54 by this crevice 4 at one. 
And it is made to be dedicated in this circuit stowage 3 like drawing 1 (c) in the circuit section 7 which 
consists of electrical parts 57, such as the antenna circuits 49, such as a feeder circuit established in the 
inferior surface of tongue of the printed circuit board 50 which constitutes the microstrip antenna which 
is the antenna 2 of an upper case, a synthetic circuit, a migration circuit, and an amplifying circuit, and a 
low noise amplifier. 

[0031] The coaxial line for electric supply with which 58 constitutes the output cable of the antenna 1 of 
the lower berth in drawing 1 (a) and (b), and 59 are coaxial lines for electric supply which constitute the 
output cable of the antenna 2 of an upper case, a coaxial line 58 - radiation of the antenna 1 of the lower 
berth - the electric supply terminal 60 of a conductor 6 — central conductor 58a ~ connecting —**** — 
outer-conductor 58b - the gland of the antenna 1 of the lower berth ~ it mates, takes about and presses 
down on a conductor 41, and has fixed by the pawl 61. By making the concave 63 which carried out 
concave crookedness and formed the metal plate 54 meet, a coaxial line 59 It takes about connecting 
v^th the metal plate 54 which forms some conductors 5, and a path is decided and it arranges, outer- 
conductor 59b - the gland of the antenna 2 of an upper case ~ the through hole (illustration 
abbreviation) which connected central conductor 59a to the circuit section 7 in the circuit stowage 3, and 
was established in the printed circuit board 50 of a microstrip antenna - letting it pass ~ radiation --'it is 
made to have connected at the feeding point of a conductor 46 moreover, this coaxial line 59 — the 
touch-down of the antenna 1 of the lower berth ~ a conductor 43 - outer-conductor 59b - mating ~ 
pulling down - pressing down - a pawl 62 - fixing - outer-conductor 59a of a coaxial line 59 - 

- the touch-down of the antenna 1 of the lower berth ~ some conductors 43 are made, thus - if it carries 
out - touch-down - a conductor 43 and a coaxial line 59 will work as one conductor electrically, and it 
is lost that a coaxial line 59 disturbs actuation of the antenna 1 of the lower berth, moreover, the case 
where the anteima 1 of the lower berth is formed with a reverse female mold antenna like the above- 
mentioned example ~ touch-down - a conductor 43 - radiation ~ since it is in the periphery section of 
a conductor 6, the external drawer of a coaxial line 59 becomes easy. 

[0032] It is in the compound-die antenna of above drawing 1 , and the circuit stowage 3 can be formed 
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using the space between the antenna 2 of an upper case, and the antenna 1 of the lower berth, and can 
make thin thickness of the whole vertical direction of a compound-die antenna, moreover, the circuit 
stowage 3 - the gland of the antenna 2 of an upper case ~ since it is prepared in the conductor 5, 
contiguity arrangement of the low noise amplifier in the circuit stowage 3 can be carried out, it can be 
formed in the antenna 2 of an upper case, and can prevent degradation of the comprehensive noise figure 
of the antenna 2 of an upper case, the crevice 4 which constitutes the circuit stowage 3 here ~ radiation 
of the antenna 1 of the lower berth ~ it seems that there is no reduction of an antenna effective height 
and it does not almost degrade the engine performance of the antenna 1 of the lower berth since it is 
prepared in the part where the RF potential which is separated from the point of a conductor 6 is low 
[0033] Drawing 2 shows the example corresponding to claim 1 and claim 2, claim 4, and claim 14, and 
only the part corresponding to drawing 1 in the example of drawing 1 (c) is illustrated. Other 
configurations are completely the same as the example of drawing 1 . namely, ~ this example ~ 
radiation of the antenna 1 of the lower berth — the conductor 6 is formed with conductive foil 71, such 
as a metallic foil of a double printed board 70, and the printed circuit board 50 of the microstrip antenna 
which constitutes the antenna 2 of an upper case is formed in bilayer circuitry. 

[0034] It has connected with conductive foil 71 at the bottom by the through hole 73, and the conductive 
foil 72 formed in the top face of a printed circuit board 70 carries out the contact flow of the conductive 
foil 74 formed in the inferior surface of tongue of a printed circuit board 50 with the conductive foil 72 
of the top face of a printed circuit board 70, and it is made to have flowed [ by attaching the printed 
circuit board 50 of a microstrip antenna with a setscrew 5 1 and a nut 52 on this printed circuit board 70 ] 
through it through a through hole 73 with the conductive foil 71 of the inferior surface of tongue of a 
printed circuit board 70 further, thus, the gland of the antenna 2 of the upper case which consists of these 
conductive foil 71, 72, and 74 with a microstrip antenna by making it flow through the conductive foil 
74 of a printed circuit board 50, and the conductive foil 71 and 72 of a printed circuit board 70 ~ what 
forms the conductor 5 ~ it is — the gland of the antenna 2 of an upper case — radiation of a conductor 5 
and the antenna 1 of the lower berth — the conductive foil 71 of a printed circuit board 70 is shared, and 
a conductor 6 is made to have formed 

[0035] Moreover, in the location just under the printed circuit board 50 of a microstrip antenna, while 
forming an antenna circuit 49 with some conductive foil 71 of a printed circuit board 70, the electrical 
part 57 is moimted in the inferior surface of tongue of a printed circuit board 70, and the metal case 75 is 
attached in the inferior surface of tongue of a printed circuit board 70 so that the circuit section 7 which 
consists of this antenna circuit 49 and electrical part 57 may be covered. The metal case 75 is formed in 
the container configuration in which a top face carries out opening with the metallic material, and 
clamping flange 75a is installed in the edge of 4 rounds, the gland of the antenna 2 of the upper case 
formed with conductive foil 71 by having attached this metal case 75 in the inferior surface of tongue of 
a printed circuit board 70 with the setscrew 5 1 and the nut 52, and contacting flange 75a to conductive 
foil 71 - it connects with a conductor 5 electrically ~ making - the metal case 75 — a gland — some 
conductors 5 are made, and this metal case 75 — a gland - a crevice 4 is formed in some conductors 5, 
and it is made to be dedicated by the above-mentioned circuit section 7 in the circuit stowage 3 inside a 
crevice 4 

[0036] the metal case 75 which is one of this thing and constitutes the circuit stowage 3 — a gland — 
since it connects with the conductor 5 electrically, it can prevent the metal case's 75 making the 
shielding case of the circuit section 7 serve a double purpose, shielding the circuit section 7, and a noise 
etc. invading. Drawing 3 shows the example corresponding to the configuration of claim 1 and claim 3, 
and arranges the 2nd antenna 2 constituted firom a microstrip antenna by the low^er berth like the 
example of drawing 1 or drawing 2 in the 1st antenna 1 which consists of tabular inverted F antennas on 
the upper case. 

[0037] the antenna 1 of the lower berth which consists of tabular inverted F antennas — the gland of a 
metal plate - with a conductor 41 a gland - vdth the printed circuit board 70 by which opposite 
arrangement is carried out in parallel above a conductor 41 It is what is produced wdth a conductor 43. a 
gland - the radiation formed v^th a conductor 41 and the conductive foil 72 formed in the top face of a 
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printed circuit board 70 — the touch-down which connects the 1 side-edge edge of a conductor 6 ~ the 
printed circuit board 50 of the microstrip antenna which constitutes the antenna 2 of an upper case Hke 
the example of drawing 2 on conductive foil 71 ~ attaching --**** — conductive foil 72 ~ the gland of 
the antenna 2 of an upper case — some conductors 5 are made, moreover ~ the inferior surface of tongue 
of a printed circuit board 70 ~ the example of drawing 2 — the same — the gland of the antenna 2 of an 
upper case ~ radiation of a conductor 5 and the antenna 1 of the lower berth ~ the conductive foil 71 
which shares a conductor 6 is formed, and the metal case 75 which constitutes the circuit stowage 3 is 
attached. That is, the structure of the center section of the printed circuit board 70 is formed in the same 
structure as the example of drawing 2 . 

[0038] It is made to separate into the periphery section of the top face of a printed circuit board 70 in 
conductive foil 72, the anterma elements 81 and 81 of the shape of radii of a pair are formed in it, and 
the 3rd antenna 82 is formed. And the impedance-conversion transformer 83 is cormected to antenna 
elements 81 and 81, and the coaxial line 84 which serves as an output cable of the 3rd antenna 82 
through this conversion transformer 83 is connected. Thus, by forming the 3rd anterma 82, the 
compound-die anterma for three cycles can be formed. 

[0039] The antenna 2 of an upper case is used as a 1575MHz GPS Satellite receiving dish. The 3rd 
anterma 82 is what is used as an antenna for data communication of for example, a 300MHz band. 
Frequencies differ about 3 times, both will operate on the frequency which was mutually separated from 
resonance frequency, respectively and to which gain fell, and the antenna 2 and the 3rd anterma 82 of an 
upper case have the mutual -intervention reduction effectiveness by the separation effectiveness based on 
anterma gain object frequency characteristics. Moreover, the anterma 1 of the lower berth is an 
unbalance mold anterma, and the 3rd anterma 82 is a balanced type antenna, both do not have a common 
impedance, but there is little cross coupling, and it has the separation effectiveness mutual-intervention 
reduction effectiveness based on the difference in a mode of operation. Furthermore, the main directivity 
of the antenna 1 of the lower berth is a horizontal plane, the main directivity of the anterma 2 of an upper 
case is the direction of the zenith, radiation is performed in the direction in which it does not interfere 
mutually, and although both are based on the difference in a frequency, the mutual-intervention 
reduction effectiveness is according to the separation effectiveness by the difference in directional 
characteristics in others. Thus, the antenna 1 of the lower berth, the antenna 2 of an upper case, and the 
3rd antenna 82 do not interfere each other mutually, and can secure degree of separation highly. Thus, 
what is necessary is to insert in each electric supply terminal the parallel resonant circuit which aligned 
with the serial at the interference wave, or to insert the series resonant circuit which aligned with the 
interference wave at the electric supply terminal of each anterma, and juxtaposition, and just to establish 
such a frequency trap means, in being inadequate although degree of separation are highly securable. 
[0040] although an easy means to form an anterma element 81 in a printed circuit board 70 wdth 
conductive foil is made to realize 3 cycle anterma in the example of above-mentioned drawing 3 — the 
example of drawing 1 ~ radiation of the antenna 1 of the lower berth ~ if the metal plate 54 which 
constitutes a conductor 6 is transposed to the conductive foil of a printed circuit board and the anterma 
element 81 of the 3rd anterma 82 is formed in the periphery section of this printed circuit board, 3 cycle 
antenna is realizable similarly. 

[0041] Drawing 4 shows the example corresponding to the configuration of claim 1 and claim 9, 
combines the 1st anterma 1 which consists of top capacity loading mold antennas, and the 2nd antenna 2 
which consists of microstrip antermas, the 1st antenna 1 is arranged in the lower berth, and it arranges 
the 2nd anterma 2 on the upper case, and has formed the compoimd-die anterma. 

[0042] The anterma 1 of the lower berth constituted as a top capacity loading mold antenna a gland - a 
conductor 41 and a gland ~ top capacity loading by which opposite arrangement is carried out in parallel 
above a conductor 41 - with a conductor 91 (radiation of an anterma 1 - it being also a conductor 6) a 
gland— a conductor 41 and top capacity loading - the perpendicular radiation between conductors 91 ~ 
what is formed with a conductor 92 - it is - a gland - a conductor 41 and top capacity loading - a 
conductor 91 and perpendicular radiation - each has produced the conductor 92 with the metal plate. 
[0043] the antenna 2 of the upper case constituted as a microstrip anterma - radiation of a top face - it 
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has formed by the printed circuit board 50 of bilayer circuitry with the conductive foil which forms a 
conductor 46, and conductive foil 74 at the bottom, this printed circuit board 50 - top capacity loading - 

- the metal plate 93 top which constitutes a conductor 91 — joining — attaching --**** — the conductive 
foil 74 of the inferior surface of tongue of a printed circuit board 50 — top capacity loading ~ the contact 
flow has been carried out with the conductor 91 . thus, the conductive foil 74 of a printed circuit board 50 
and top capacity loading - making it flow through a conductor 91 - these conductive foil 74 and top 
capacity loading ~ a conductor 91 - the gland of the antenna 2 of an upper case ~ what forms the 
conductor 5 ~ it is - the gland of the antenna 2 of an upper case — top capacity loading of a conductor 5 
and the antenna 1 of the lower berth ~ a metal plate 93 is shared and a conductor 91 (radiation - it is 
also a conductor 6) is made to have formed 

[0044] top capacity loading of the antenna 1 of this lower berth - the gland of a conductor 91 (radiation 
conductor 6) and the antenna 2 of an upper case — the crevice 4 some metal plates 93 are ********(ed) 
below and a top face carries out [ the crevice ] opening is established in the center section of the metal 
plate 93 which makes a conductor 5 serve a double purpose, and the circuit stowage 3 is formed in the 
metal plate 93 by this crevice 4 at one. And although illustration is omitted, the circuit section 7 
prepared in the inferior surface of tongue of a printed circuit board 50 like the case of drawing 1 R> 1 
(c) is dedicated to this circuit stowage 3. 

[0045] moreover - while the coaxial line 58 for electric supply used as the output cable of the antenna 1 
of the lower berth constituted as a top capacity loading mold anteima connects the central conductor 58a 
to the electric supply terminal 60 prepared in the creVice 4 of a metal plate 93 ~ the outer-conductor 58b 
-- a gland - it has mated with the conductor 41. the coaxial line 59 for electric supply used as the output 
cable of the antenna 2 of the upper case constituted as a microstrip antenna — the circuit section 7 in a 
crevice 4 -- connecting - ****-- the outer-conductor 59b - perpendicular radiation ~ while mating and 
pulling down to a conductor 92 - pressing down - a pawl 94 - perpendicular radiation it is made to 
have fixed to the conductor 92 thus, outer-conductor 59b of a coaxial line 59 ~ perpendicular radiation - 

- mating and fixing to a conductor 92 ~ outer-conductor 59b of a coaxial line 59 ~ perpendicular 
radiation ~ it connects with a conductor 92 electrically at one, and a coaxial line 59 is perpendicular ~ 
pulling down - a part ~ perpendicular radiation of the antenna 1 of the lower berth ~ it can be made to 
operate as some conductors Of course, there is no effect of the output on the antenna 2 of an upper case 
performed by central conductor 59a of a coaxial line 59. this coaxial line 59 and the above-mentioned 
coaxial line 58 - the presser-foot pawl 95 ~ the gland of the antenna 1 of the lower berth - it has fixed 
to the front face of a conductor 4 1 . 

[0046] while forming the antenna 1 of the lower berth with a top capacity loading mold vertical antenna 
like the example of drawing 4 ~ perpendicular radiation of the antenna 1 of this lower berth ~ mating 
with a conductor 92 and arranging the coaxial line 59 for electric supply of the antenna 2 of an upper 
case ~ perpendicular radiation of a coaxial line 59 - the part mated with the conductor 92 ~ 
perpendicular radiation - it can be made to operate as some conductors 92 thus, the coaxial line 59 ~ 
perpendicular radiation ~ mating with a conductor 92 and performing an assembly - the conventional 
example - like ~ a conductor - compared with the case where it lets a coaxial line pass in the pipe, an 
assembly becomes easy, and the degree of freedom of leading about of a coaxial line increases. 
[0047] what shows the example corresponding to the configuration of claim 1 and claim 5 in drawing 5 - 

- it is - the example of drawing 4 -- the gland of the antenna 1 of the lower berth -- a conductor 41 and 
perpendicular radiation - although the configurations of a conductor 92 differ, other configurations are 
almost the same as the example of drawing 4 . namely, the gland of the antenna 1 of the lower berth - 
the heights 8 some metal plates 101 are ********(ed) upwards and an inferior surface of tongue carries 
out [ the heights ] opening are formed in the center section of the metal plate 101 which constitutes a 
conductor 41, and the circuit stowage 3 is formed in the metal plate 101 by these heights 8 at one. And 
the circuit section 7 is dedicated in this circuit stowage 3. the example of drawing 5 ~ perpendicular 
radiation of the antenna 1 of the lower berth - by the printed circuit board 102, the conductor is formed, 
as shown in drawing 6 or drawing 7 . Moreover, it is drawn in heights 8, and connects with the circuit 
section 7 in heights 8, and the coaxial line 58 used as the output cable of the antenna 1 of the lower berth 
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and the coaxial line 59 used as the output cable of the antenna 2 of an upper case are connected to the 
antenna 1 of the lower berth, or the antenna 2 of an upper case through a printed circuit board 102. the 
example of drawing 5 — like ~ the gland of the antenna 1 of the lower berth ~ by forming heights 8 in 
the top face of a conductor 41, and forming the circuit stowage 3, the circuit stowage 3 can be formed 
using the space between the antenna 2 of an upper case, and the antenna 1 of the lower berth, and can 
make thin thickness of the whole vertical direction of a compound-die antenna. 

[0048] Drawing 6 shows an example of the configuration of the detail of the above-mentioned printed 
circuit board 102, and is an example corresponding to the configuration of claim 10. namely, ~ the 
external surface of one side of an insulator 105, and another side used as the dielectric layer of a printed 
circuit board 102 - respectively - the gland of a TORIPU rate track ~ perpendicular radiation of a 
conductor 106 and the antenna 1 of the lower berth — the conductive foil 107,108 which serves as a 
conductor 92 is formed, and both conductive foil 107,108 is connected electrically in the through hole 
109. In the insulator 105, the central conductor 1 10 of a TORIPU rate track is formed with conductive 
foil, and the feeder of the antenna 2 of an upper case is formed v^th this central conductor 1 10. the gland 
of this central conductor 1 10 and both external surface - a TORIPU rate track is formed with a 
conductor 106, it coimects with the upper limit child 112 of the fi-ont face of an insulator 105 in a 
through hole 111, and the lower limit section of a central conductor 1 1 0 is connected to the lower limit 
child 1 14 of the front face of an insulator 105 for the upper limit section of a central conductor 1 10 in 
the through hole 113, respectively, moreover, conductive foil up and down long in the side edge section 
of one external surface of an insulator 105 ~ the object for electric supply of the antenna 1 of the lower 
berth ~ the conductor 1 1 5 is formed. 

[0049] the printed circuit board 102 formed as mentioned above ~ top capacity loading of the antenna 1 
of the lower berth ~ the gland of a conductor 91 and the antenna 2 of an upper case — with the metal 
plate 93 which makes a conductor 5 serve a double purpose the gland of the antenna 1 of the lower berth 

— what is attached between the metal plates 101 which constitute a conductor 41 — it is — the object for 
electric supply — while connecting the upper limit section of a conductor 1 15 to a crevice 4 electrically - 

- the object for electric supply — the lower limit section of a conductor 1 1 5 is connected to the circuit 
section 7 of the antenna 1 of the lower berth in the interior of heights 8. Moreover, while having 
connected the central conductor 1 10 to the circuit section 7 of the antenna 2 of an upper case into the 
crevice 4 by the upper limit child 1 12, it has connected with the coaxial line 59 of the anterma 2 of the 
lower berth into heights 8 by the lower limit child 1 14, and it is made to have supplied electric power to 
the antenna 2 of an upper case with the central conductor 110. 

[0050] thus — although the feeder of the antenna 2 of an upper case can be formed with the central 
conductor 1 10 of the TORIPU rate track established in the printed circuit board 102 ~ the gland of the 
outside of a TORIPU rate track ~ perpendicular radiation of the antenna 1 of the lower berth with which 
the conductive foil 107,108 which constitutes a conductor 106 is formed as a top capacity loading mold 
antenna ~ what acts also as a conductor 92 ~ it is - the gland of the outside of a TORIPU rate track a 
conductor 106 ~ perpendicular radiation — it can be made to make it serve a double purpose as a 
conductor 92 since a TORIPU rate track can be manufactured with correctly and sufficient repeatability 
cheap moreover with a multilayer board processing technique — perpendicular radiation — by forming a 
conductor 92 as a part of TORIPU rate track, it is cheap, the high antenna of mass-production nature can 
be designed, it assembles compared with the case where a coaxial line is taken about and, and a sex also 
becomes high. 

[0051] In addition, if the above-mentioned TORIPU rate three-tiered structure is accumulated further, 
for example, it double-stratifies to 5 layer structures, the feeder of three steps of antennas of a multistage 
compound-die antenna can be prepared. Drawing 7 shows the other examples of the configuration of the 
detail of the above-mentioned printed circuit board 102, and is an example corresponding to the 
configuration of claim 11. namely, ~ one extemal surface of the insulator 105 used as the dielectric 
layer of a printed circuit board 102 - the gland of a KOPURENA track - perpendicular radiation of a 
conductor 106 and the antenna 1 of the lower berth ~ while having formed the conductive foil 107,108 
which serves as a conductor 92, the central conductor 1 10 of the KOPURENA track formed with 
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conductive foil among both conductive foil 107,108 is formed, the gland of this central conductor 1 10 
and its both sides ~ a KOPURENA track is formed with a conductor 106,106. Moreover, the feeder of 
the antenna 2 of an upper case is formed with this central conductor 110. the external surface of another 
side of an insulator 105 ~ conductive foil ~ a common ground — a conductor 116 — preparing --**** — 
this common ground ~ a conductor 1 16 and conductive foil 107,108 are connected electrically in the 
through hole 109. conductive foil up and down long in the side edge section of an insulator 105 — the 
object for electric supply of the antenna 1 of the lower berth ~ the conductor 1 1 5 is formed and 
combination with a common ground 116 constitutes the microstrip line. 

[0052] this printed circuit board 102 ~ the above — the same ~ carrying out — top capacity loading of 
the antenna 1 of the lower berth — the gland of a conductor 91 and the antenna 2 of an upper case ~ with 
the metal plate 93 which makes a conductor 5 serve a double purpose It is what is attached between the 
metal plates 101 which constitute a conductor 41. the gland of the antenna 1 of the lower berth — The 
lower limit section of a conductor 1 15 is connected to the circuit section 7 of the antenna 1 of the lower 
berth in the interior of heights 8. the object for electric supply — while connecting the upper limit section 
of a conductor 1 15 to a crevice 4 electrically — the object for electric supply -- While connecting the 
upper limit of a central conductor 1 10 to the circuit section 7 of the antenna 2 of an upper case into a 
crevice 4, a lower limit can be connected to the coaxial line 59 of the antenna 1 of the lower berth into 
heights 8, and electric power can be supplied to the antenna 2 of an upper case with a central conductor 
110. 

[0053] Thus, although the feeder of the antenna 2 of an upper case can be formed wdth the central 
conductor 1 10 of the KOPURENA track established in the printed circuit board 102 It is what acts also 
as a conductor 92. the gland of a KOPURENA track — perpendicular radiation of the anteima 1 of the 
lower berth with which the conductive foil 107,108 which constitutes a conductor 106 is formed as a top 
capacity loading mold antenna ~ the gland of the outside of a KOPURENA track ~ a conductor 1 06 - 
perpendicular radiation ~ it can be made to make it serve a double purpose as a conductor 92, and an 
assembly also becomes easy while structure becomes easy, 

[0054] in addition, the touch-dovra of a reverse female mold antenna so that in the example of drawing 1 
in the printed circuit board 102 of above-mentioned drawing 6 or the structure of the TORIPU rate track 
of drawing 7 , or a KOPURENA track — applying to a conductor 43 is possible. Drawing 8 shows the 
example corresponding to the configuration of claims 1, 2, 4, 5, 6, 7, 8, 10, and 11, and the microstrip 
antenna which constitutes the antenna 2 of an upper case, and the printed circuit board 102 grade are 
formed similarly to the example of drawing 5 . 

[0055] and the gland of the antenna 1 of the lower berth constituted as a top capacity loading mold 
antenna ~ it has formed with the conductive foil 122,123 which formed the conductor 41 in the top face 
and inferior surface of tongue of a printed circuit board 121 . This conductive foil 122,123 is connected 
electrically in the through hole 124. moreover, the gland of the antenna 1 of this lower berth - the slot 
section 126 which removes some conductive foil 122 annularly and constitutes the antenna element 138 
of the annular slot antenna 125 is formed in the conductive foil 122 of the top face of the printed circuit 
board 121 which constitutes a conductor 41. the conductive foil 122 outside the slot section 126 the 
periphery gland of a slot antenna 125 ~ the conductive foil 122 inside a conductor 127 and the slot 
section 126 the inner circumference gland of a slot antenna 125 — the thing used as a conductor 128 — 
it is ~ these ~ the gland of the antenna 1 of the lower berth ~ it operates also as a conductor 41, the 
coaxial line 129 used as the output cable of a slot antenna 125 ~ tiie central conductor 129a — an inner 
circumference gland — the electric supply section 130 of the part close to the slot section 126 of a 
conductor 128 — connecting — moreover, the outer-conductor 129b — a periphery gland ~ it 

mates and presses down to a conductor 127 and has fixed by metallic ornaments 1 3 1 . the background of 
the slot section 126 which removes some conductive foil 123 of the inferior surface of tongue of a 
printed circuit board 121, and constitutes a slot antenna 125 from an example of drawing 8 (b) ~ 
opening 132 ~ preparing — releasing — making — conductive foil 123 ~ a gland — it acts as a conductor 
and is made for the frequency band of a slot antenna 125 not to become narrow however ~ the case 
where the whole compound-die antenna is used on a metal plate etc. — a metal plate ~ a gland — since 
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there is a possibility of carrying out an operation of a conductor, it is good to shield using a grand plate. 
[0056] Moreover, as shown in drawing 8 (b), both the electrical parts 57 are mounted, the circuit section 
7 is formed on the printed circuit board 12, and the heights 8 for which an antenna circuit 49 is formed 
with some conductive foil 122 of the top face of a printed circuit board 121 and which are formed with 
the metal case 75 so that this circuit section 7 may be covered are attached on the printed circuit board 
12. Contact this metal case 75 on conductive foil 122, and it is made to have flowed through it 
electrically, and it has shielded the circuit section 7 contained by the circuit stowage 3 inside the metal 
case 75. The coaxial line 58 used as the output cable of the antenna 1 of the lower berth and the coaxial 
line 59 used as the output cable of the antenna 2 of an upper case are mated with the front face of 
conductive foil 122 through the part of the short circuit section 133 of a slot antenna 125, and are 
connected to the circuit section 7 in heights 8. 

[0057] moreover, top capacity loading of the antenna 1 of the lower berth constituted as a top capacity 
loading mold antenna — the conductor 91 is formed with the conductive foil 135,136 of the vertical side 
of a printed circuit board 134, and conductive foil 135,136 is coimected electrically in the through hole 
137. While carrying out the contact flow of the conductive foil 74 formed in the inferior surface of 
tongue of a printed circuit board 50 with the conductive foil 135 of the top face of a printed circuit board 
134, it is made to have flowed vAth conductive foil 36 through a through hole 137 flirther by attaching 
the printed circuit board 50 of a microstrip antenna on this printed circuit board 134. thus, the thing 
made for the conductive foil 135,136 of a printed circuit board 134 to flow through the conductive foil 
74 of a printed circuit board 50 — these conductive foil 74,135,136 — the gland of the antenna 2 of an 
upper case — what forms the conductor 5 ~ it is ~ the gland of the anterma 2 of an upper case ~ top 
capacity loading of a conductor 5 and the antenna 1 of the lower berth — it is made to make a conductor 
91 (radiation conductor 6) have made it serve a double purpose And in the location just imder a printed 
circuit board 50, while forming an antenna circuit 49 wdth some conductive foil 136 of a printed circuit 
board 134, the electrical part 57 is mounted, and the metal case 75 is attached in the inferior surface of 
tongue of a printed circuit board 134 so that the circuit section 7 which consists of this antenna circuit 49 
and electrical part may be covered, the gland of the antenna 2 of the upper case formed with conductive 
foil 136 by contacting the metal case 75 to conductive foil 136 ~ it cormects with a conductor 5 
electrically — making — the metal case 75 — a gland — some conductors 5 are made and it has been made 
to carry out the seal of the circuit section 7 wdth the metal case 75. 

[0058] above -- carrying out — the example of drawing 8 — the gland of the antenna 1 of the lower berth 
~ the 3rd slot antenna 125 can be arranged to a conductor 41, and 3 cycle antenna can be realized. It is 
in this example, and since slot antermas 125 differ in the anterma 1 and resonance frequency of the lower 
berth, actuation of the antenna 1 of the lower berth is not affected. 

[0059] Drawing 9 shows the example corresponding to the configuration of claims 1, 2, 4, 9, 12, and 13. 
The one-point electric supply mold microstrip antenna which constitutes the antenna 2 of an upper case 
is formed by the printed circuit board 50 of a high dielectric constant ceramic, and this printed circuit 
board 50 is attached on the circular printed circuit board 141. the top face of a printed circuit board 141 - 
- the gland of the antenna 2 of an upper case — the conductive foil 142 used as a conductor 5 is formed, 
the circuit section (illustration abbreviation) which consists of an amplify ing-circuit component etc. is 
prepared in an inferior surface of tongue, and the printed circuit board 141 is formed as a low noise 
amplifying-circuit substrate. Flow cormection of the conductive foil 142 of the top face of a printed 
circuit board 141 and the copper foil (illustration abbreviation) which forms the circuit section at the 
bottom is made in the through hole. 

[0060] top capacity loading of the antenna 1 formed as a top capacity loading mold vertical anterma — 
the top face is formed as a metal case 75 of the cross-section KO typeface which carries out opening, 
and the conductor 91 is attached in the inferior surface of tongue of a printed circuit board 141 by the 
screw implement 143 grade, thus, top capacity loading — attaching a conductor 91 in the inferior surface 
of tongue of a printed circuit board 141 — the conductive foil of the inferior surface of tongue of a 
printed circuit board 141 ~ top capacity loading — a conductor 91 contacts ~ having ~ this conductive 
foil to a through hole ~ minding — the conductive foil 142 of the top face of a printed circuit board 141 - 
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- top capacity loading a conductor 91 flows having - this top capacity loading - a conductor 91 
(radiation conductor 6) conductive foil 142 - the gland of the antenna 2 of an upper case it has 
become some conductors 5, further - top capacity loading the circuit section 7 prepared in the inferior 
surface of tongue of a printed circuit board 141 with the metal case 75 which constitutes a conductor 91 

— a wrap — it is made like and the crevice 4 which forms the circuit stowage 3 with the metal case 75 is 
constituted. 

[0061] this top capacity loading - the gland of the antenna 1 of the lower berth in which a conductor 91 
is formed with a metal plate - the perpendicular radiation which cut to the conductor 41 and was 
prepared by the lifting etc. - it has attached in piece of level receptacle 92a of the upper limit of a 
conductor 92 with the screw implement 146. the coaxial line 59 used as the output cable of the antenna 2 
of an upper case - perpendicular radiation ~ it mates and rises to a conductor 92, introduces in the metal 
case 75, and has connected wdth the circuit section 7 prepared in the printed circuit board 141. the 
coaxial line 58 used as the output cable of the antenna 1 of the lower berth — the maintenance metallic 
ornaments 145 ~ holding - top capacity loading - it has connected with the electric supply terminal 
area of a conductor 91. These coaxial lines 58 and 59 are mated and pressed down on the front face of 
the grand plate 41, and are fixed by the pawl 95. 

[0062] here - top capacity loading — the periphery of the upper limit section of a conductor 91 — a 
gland the direction of a conductor 41 -- bending - a collar piece 91a - forming - top 

capacity loading ~ even if the outer diameter of a conductor 91 is small compared with resonant 
wavelength, alignment is made possible according to the capacity loading effectiveness, top capacity 
loading the collar of a conductor 91 - although the form of piece 91a is shown in drawing 9 ~ a 
configuration as shown in others, drawing 10 (a), (b), and (c) -- a collar forming piece 91a **** 
drawing 10 (d) - like - a collar ~ piece 91a may be bent in the shape of zigzag. 

[0063] There is a problem that Q of an antenna will become high if a loading reactance merely becomes 
large in this case, and operating bandwidth becomes narrow, for this reason, this example shows to 
drawing 9 ~ as — the resonance circuit means 147 for band compensation — perpendicular radiation ~ it 
arranges near the conductor 92 and is made to have combined the top capacity loading mold vertical 
antenna and the space target the printed circuit board by which this resonance circuit means 147 formed 
conductive foil in the rear face - forming - ****-- a gland ~ soldering through the hole 148 prepared 
in the conductor 41 ~ the resonance circuit means 147 a gland ~ it has fixed to the conductor 41 . A 
bis-stop etc. may be made to perform immobilization other than such soldering. 

[0064] It is in the example of drawing 9 arid the compound-die antenna which consists of an antenna 2 
of the upper case of a microstrip antenna and an anteima 1 of the lower berth of a top capacity loading 
mold vertical antenna as mentioned above is held in covering 149 by inserting between the covering 149 
made of resin, and the back lid 150, and combinmg covering 149 and the back lid 150 with the screw 
implement 152 which let the holes 151a, 151b, and 151c for association pass. 
[0065] Drawing 1 1 (a) shows the example of the above-mentioned resonance circuit means 147 for 
space joint mold reactance compensation, and has formed it with the reverse female mold antenna 162 
produced by the printed circuit board 161. this printed circuit board 161 ~ the conductive foil of both 
sides of an insulator 163 ~ two-layer circuitry - forming - the inferior surface of tongue of an 

insulator 163 ~ a gland ~ the conductor 164 is formed, moreover ~ the top face of an insulator 163 - an 
antenna ~ a conductor — the section 165 and tip capacity ~ a conductor 166 and touch-down — a 
conductor -- a land 167 - respectively - preparing touch-down - a conductor -- a land 167 - 

a through hole 168 ~ a gland ~ it has connected with the conductor 164. tip capacity - the reverse 
female mold antenna 162 is formed in the compaction mold by forming a conductor 166. It is made to 
have aligned with 860MHz of the band for land mobile radiotelephones in this example as well as the 
tuning frequency of the antenna 1 of the lower berth whose resonance frequency of the reverse female 
mold antenna 162 is a top capacity loading mold vertical antenna, the amount of association of the 
reverse female mold antenna 162 which constitutes the resonance circuit means 147, and the antenna 1 
of the lower berth— perpendicular radiation of the antenna 1 of the lower berth ~ it can be set as 
arbitration by changing the distance and the arrangement include angle from a conductor 92. Thus, by 
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adjusting bonding strength and changing it, comprehensive frequency characteristics can be changed 
like a double tuned circuit. That is, in the case of close coupling, according to an application, the amount 
of association can be freely chosen as either of a transceiver band becomes usable, when it becomes the 
dual tone multifrequency resonance characteristic, for example, the receiving band and the transmitting 
band have dissociated like a land mobile radiotelephone, in view of an antenna output terminal. And 
since the resonance circuit means 147 is formed with the reverse female mold antenna 162 in this way, 
the amount of association is essentially large and the degree of freedom of arrangement is large. 
Moreover, the arrangement number of the reverse female mold antenna 1 62 which constitutes the 
resonance circuit means 147 is not restricted to one piece, and you may make it arrange plurality. 
[0066] moreover ~ the example of this drawing 1 1 (a) tip capacity ~ since the compaction 
miniaturization of the reverse female mold antenna 162 is carried out v^th the conductor 166 -- the 
reverse female mold anterma 162 ~ top capacity loading - the collar of a conductor 91 ~ it can contain 
easily inside piece 91a, and association with the microstrip anterma of the antenna 2 of the upper case 
arranged in the crovming can be made into min. 

[0067] Drawing 1 1 (b) shows other examples of the resonance circuit means 147 for space joint mold 
reactance compensation, and has formed the resonance circuit means 147 by the one side printed circuit 
board 171. one side of the one side printed circuit board 171 - conductive foil an inductance ~ the 
conductor 172 is formed and the chip capacitor 173 is mounted, the one side printed circuit board 171 
which constitutes this resonance circuit means 147 - a gland the mounting hole 174 which it is 
arranged in the condition of having stood perpendicularly on a conductor 41, and was established in that 
edge a gland -- it is made to have fixed by carrying out a screw stop to the piece (illustration 
abbreviation) which cuts to a conductor 41 and is set up by a lifting etc. even if it is in the one side 
printed circuit board 171 which constitutes this resonance circuit means 147 - the amoimt of association 
with the antenna 1 of the lower berth - perpendicular radiation ~ it can adjust to arbitration by changing 
the distance and the arrangement include angle from a conductor 92. Moreover, it replaces with a chip 
capacitor 173 and you may make it use a trimmer capacitor for the purpose of fine tuning, in order to 
strengthen association furthermore - an inductance -- all or some of printed coils by the conductor 172 - 
- a conductor ~ it is good also as the pick up coil by the line. 

[0068] By using the above resonance circuit means 147 for space joint mold reactance compensation It 
compares, when using independently the anterma 1 of the lower berth formed as a top capacity loading 
mold vertical anterma. Since he is trying to make it join together spatially, without being able to secure 
about 2-time bandwidth and moreover carrying out direct continuation of the reactance compensating 
network, loss of the joint track section is lost and reduction of the antenna gain accompanying 
broadband-izing can be suppressed to the minimum. 

[0069] Drawing 12 shows the example corresponding to the configuration of claim 1, claim 15, and 
claim 16, combines the anterma 1 of the lower berth which consists of reverse female mold antermas, 
and the 2nd antenna 2 which consists of one microstrip electric supply mold patch antermas, the 1st 
anterma 1 is arranged in the lower berth, and it arranges the 2nd antenna 2 on the upper case, and has 
formed the compound-die antenna. 

[0070] the microstrip antenna which constitutes the anterma 2 of an upper case - the top face of an 
insulator 48 ~ a patch of conductive foil ~ radiation - the gland which has produced by the printed 
circuit board 50 of the two-layer circuitry which formed conductive foil 74 in the inferior surface of 
tongue while forming a conductor 46, and was produced vAth the metal plate of the anterma 1 of the 
lower berth ~ in support of the upper part of a conductor 41, it has attached with the insulator stanchion 
181. the conductive foil 74 of the inferior svirface of tongue of a printed circuit board 50 ~ the gland of 
the antenna 2 of an upper case - although a conductor 5 is formed this conductive foil 74 the gland 
of the anterma 1 of the lower berth - since it is arranged above the conductor 41 ~ radiation of the 
anterma 1 of the lower berth ~ it operates also as a conductor 6. Moreover, the circuit section 7 is 
formed with some conductive foil 74 of the inferior surface of tongue of a printed circuit board 50, and 
the metal case 75 is attached in the inferior surface of tongue of conductive foil 74 so that this circuit 
section 7 may be covered. The metal case 75 is contacted to conductive foil 74, and enables it to have 
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shielded the circuit section 7 by the circuit stowage 3 in the metal case 75. since the metal case 75 is 
contacted to conductive foil 74 in this way - the gland of the antenna 2 of an upper case -- while making 
some conductors 5 radiation of the antenna 1 of the lower berth some conductors 6 are made, the 
coaxial line 58 used as the output cable of the antenna 1 of the lower berth -- the gland of the antenna 1 
of the lower berth -- it mates and arranges on the conductor 41 and central conductor 58a is connected to 
the electric supply terminal 182 which raised some metal cases 75 and prepared it. the example of 
drawing 12 -- the touch-down of the feeder of the antenna 2 of an upper case, and the antenna 1 of the 
lower berth - the conductor 43 is produced by the printed circuit board 185. 

[0071] Drawmg 1 3 shows the detailed configuration of an example of the above-mentioned printed 
circuit board 185, and is an example corresponding to the configuration of claim 15. namely, ~ the 
external surface of one side of an insulator 186, and another side used as the dielectric layer of a printed 
circuit board 185 - respectively - the gland of a TORIPU rate track the touch-down of a conductor 
187 and the antenna 1 of the lower berth the conductive foil 188,189 which serves as a conductor 92 is 
formed, and both conductive foil 188,189 is connected electrically in the through hole 190. In the 
insulator 186, the central conductor 191 of a TORIPU rate track is formed v^th conductive foil, and the 
feeder of the antenna 2 of an upper case is formed with this central conductor 191 . the gland of this 
central conductor 191 and both extemal surface -- a TORIPU rate track is formed with a conductor 1 87, 
and the lower limit section of a central conductor 191 is cormected to the lower limit child 195 who 
prepared on the extemal surface of another side of an hisulator 186 through the through hole 194 at the 
upper limit child 193 who prepared the upper limit section of a central conductor 191 in one extemal 
surface of an insulator 186 through the through hole 192, respectively. Moreover, it attaches solder 196, 
it carries out and the terminal metallic omaments 197 are fixed so that it may be made to connect with 
conductive foil 188 electrically, it attaches solder 196, it is made the upper part of one extemal surface 
of an insulator 186, and the terminal metallic omaments 198 are fixed to it at the lower limit section of 
the extemal surface of another side of an insulator 1 86 so that it may be made to connect v^th 
conductive foil 189 electrically. 
. [0072] Thus, the printed circuit board 185 produced It is arranged between conductors 41, the 1 side- 
edge side of a printed circuit board 50, and the gland of the antenna 1 of the lower berth - It has fixed 
by soldering to a conductor 41. while soldering the terminal metallic omaments 197 to the conductive 
foil 74 or the metal case 75 of a printed circuit board 50 at the bottom ~ the terminal metallic omaments 
198 - a gland - the gland of the antenna 1 of the lower berth - radiation of a conductor 41 and the 
antenna 1 of the lower berth ~ the conductive foil 74 metallurgy group case 75 of the inferior surface of 
tongue of the printed circuit board 50 used as a conductor 6 it flows with conductive foil 188,189 
through the terminal metallic omaments 197,198 - it can make - the gland of a TORIPU rate track ~ 
the conductive foil 188,189 which constitutes a conductor 187 - the touch-down of the antenna 1 of the 
lower berth ~ a conductor 92 can be made to make it serve a double purpose Moreover, central 
conductor 59a of the coaxial line 59 used as the output cable of the antenna 2 of an upper case is 
connected to the lower limit child 195 of the central conductor 191 of a TORIPU rate track. The upper 
limit child 194 connects with the anteima circuit (illustration abbreviation) formed through the coaxial 
line (illustration abbreviation) with some conductive foil 74 of the inferior surface of tongue of a printed 
circuit board 5. this antenna circuit - radiation - it flows in a conductor 46 - making the 
central conductor 191 of a TORIPU rate track ~ the feeder of the antenna 2 of an upper case - 
becoming ~ a coaxial line 59 and radiation - a conductor 46 can be connected. 
[0073] Drawing 14 shows the detailed configuration of an example of the above-mentioned printed 
circuit board 185, and is an example corresponding to the configuration of claim 15. namely, - one 
extemal surface of the insulator 186 of a printed circuit board 185 - the gland of a KOPURENA track ~ 
the touch-down of a conductor 1 87 and the antenna 1 of the lower berth ~ the conductive foil 199 which 
serves as a conductor 92 - preparing - the extemal surface of another side of an insulator 186 ~ 

shielding of a KOPURENA track - the touch-down of a conductor 200 and the antenna 1 of the lower 
berth - the conductive foil 201 which serves as a conductor 92 is formed, and both conductive foil 
199,201 is connected electrically in the through hole 202. thus, shielding -- the shielding engine 
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performance of a KOPURENA track can be raised by forming a conductor 200. Moreover, the central 
conductor 191 of the KOPURENA track formed for a long time up and down is provided in the center 
section of one external surface of an insulator 186 with conductive foil so that it may be surrounded with 
conductive foil 199, and the feeder of the antenna 2 of an upper case is formed with this central 
conductor 191. the gland of this central conductor 191 and both external surface ~ a KOPURENA track 
is formed with a conductor 187 and the upper limit section and the lower limit section of a central 
conductor 191 are connected to the upper limit child 193 and the lower limit child 195 who prepared in 
the external surface of another side of an insulator 186 through the through hole 203, respectively, 
respectively. Although the upper limit section of a central conductor 191 is a terminal area 204, in order 
to reinforce this terminal area 204, the through hole 203 and the upper limit child 195 are formed. 
Moreover, it solders so that it may be made to connect with conductive foil 201 electrically, the terminal 
metallic omaments 197 are fixed, it solders to the lower limit section of the external surface of another 
side of an insulator 1 86 so that it may be made to connect with conductive foil 201 electrically, and the 
terminal metallic omaments 198 are fixed to the upper limit of one extemal surface of an insulator 186. 
[0074] Thus, the printed circuit board 185 produced It is arranged between conductors 41. the 1 side- 
edge side of a printed circuit board 50, and the gland of the antenna 1 of the lower berth - It has fixed 
by soldering to a conductor 41. while soldering the terminal metallic omaments 197 to the conductive 
foil 74 or the metal case 75 of a printed circuit board 50 at the bottom - the terminal metallic omaments 
198 - a gland ~ the gland of the antenna 1 of the lower berth - radiation of a conductor 41 and the 
antenna 1 of the lower berth - the conductive foil 74 metallurgy group case 75 of the inferior surface of 
tongue of the printed circuit board 50 used as a conductor 6 it flows with conductive foil 199,201 
through the terminal metallic omaments 197,198 - it can make - the gland of a TORIPU rate track -- a 
conductor 187 and shielding - the conductive foil 199,201 which constitutes a conductor 200 ~ the 
touch-down of the anteima 1 of the lower berth - a conductor 92 can be made to make it serve a double 
purpose Moreover, central conductor 59a of the coaxial line 59 used as the output cable of the antenna 2 
of an upper case is connected to the lower limit child 195 of the central conductor 191 of a KOPURENA 
. track. The terminal area 204 of the upper limit section of a central conductor 191 is connected to the 
antenna circuit (illustration abbreviation) formed through the coaxial line (illustration abbreviation) v^th 
some conductive foil 74 of the inferior surface of tongue of a printed circuit board 5. this antenna circuit 

- radiation -- it flows in a conductor 46 - making the central conductor 191 of a 
KOPURENA track ~ the feeder of the antenna 2 of an upper case becoming ~ a coaxial line 59 and 
radiation — a conductor 46 can be connected. 

[0075] as mentioned above, the case where the antenna 1 of the lower berth is a reverse female mold 
antenna in forming with the central conductor 191 of the TORIPU rate track which established the 
feeder of the antenna 2 of upper limit in the printed circuit board 185, or a KOPURENA track ~ the 
gland of a TORIPU rate track or a KOPURENA track a conductor 1 87 - the touch-down of the 
antenna 1 of the lower berth ~ it can use as a conductor 43, and an assembly also becomes easy while 
structure becomes easy. 

[0076] what shows the example corresponding to the configuration of claim 1 and claim 17 in drawing 
15 „ it is - the compound-die antenna of the same configuration as the example of drawing 1 - setting - 

- radiation of the antenna 2 of an upper case ~ the gland of the antenna 2 of an upper case parallel to a 
conductor 46 - in the part around the antenna 2 of an upper case, a notch 250 is formed in a conductor 5 
(radiation of the antenna 1 of the lower berth ~ a conductor 6 is made to serve a double purpose), 
radiation of the antenna 2 of an upper case ~ a conductor 46 - the gland of the antenna 2 of an upper 
case " when a conductor 5 (radiation of the antenna 1 of the lower berth conductor 6) is large, as shown 
in drav/ing 17 (a), in the antenna directional characteristics of the antenna 2 of an upper case, zenith gain 
may become low or may become unsymmetrical on the basis of the zenith 

[0077] then, drawing 15 ~ like - the gland of the antenna 2 of an upper case - forming a notch 250 in a 
conductor 5 (radiation of the antenna 1 of the lower berth conductor 6) in the part around the antenna 2 
of an upper case ~ a gland — the conductor around the antenna 2 in a conductor 5 — it is made to make 
area of a part small, and such a problem is prevented. It prepares as a hole like drawing 15 , and also you 
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may make it form a notch 250 as slitting etc. The thing using a notch 250 Uke drawing 1 6 as a metal 
plate 54 which makes a conductor 6 serve a double purpose is used, here ~ the example of drawing 15 -- 
setting - the gland of the antenna 2 of an upper case ~ radiation of a conductor 5 and the antenna 1 of 
the lower berth ~ A conductor 46 is formed, while forming the one-point electric supply mold 
microstrip anterma which constitutes the antenna 2 of an upper case by the printed circuit board 50 of a 
high dielectric constant ceramic (epsilon= 22), a 1575MHz GPS Satellite is receivable ~ as radiation - 

- Produced the compoxmd-die antenna and measured the radiation pattern of antenna gain based on the 
measuring method of the antenna edited "an antenna engineering handbook" (the Showa 55 first-edition 
Ohm-Sha, Ltd. issue) one by the Institute of Electronics, Information and Commimication Engineers. 
(However, the straight-line coaxial line was connected and measured in the electric supply section of a 
microstrip antenna, without letting an amplifying circuit pass) . A result is shown in drawing 17 (b). 
While being able to prevent zenith gain becoming low so that drawing 17 (a) may show the radiation 
pattern of the antenna gain when not forming a notch 250 and the radiation pattern of the antenna gain of 
drawing 17 (b) may see by forming a notch 250, it is checked that it can prevent becoming 
unsymmetrical on the basis of the zenith. 

[0078] Drawing 18 shows an example of the antenna unit which held and formed the compound-die 
antenna produced as mentioned above in casing 25 1, and shows claim 1 8 thru/or the example 
corresponding to the configuration of 23. the antenna 1 of the lower berth - a gland — a conductor 41 
and a gland - the radiation by which opposite arrangement is carried out in parallel above a conductor 
41 - it is formed so that a tabular inverted F antenna may be constituted from a conductor 6. 
[0079] a gland - the conductor 41 is produced with the disc-like metal plate, and is shown in drawing 
22 (a) ~ as - a gland - along with the periphery, the free passage hole 257 is drilled in the conductor 41 
at two or more places at equal intervals, and this free passage hole 257 — using ~ a gland — the 
respectively armular packing 256 is formed in the top face and inferior surface of tongue of a conductor 
41 . namely, between shaping metal mold 271a which prepared and formed the annular slot 270 for 
shaping as shown in drawing 22 (b), and 271b - a gland ~ a conductor 41 is put and set. this time -- a 
gland " the free passage hole 257 prepared in the conductor 41 corresponds to the slot 270 for shaping ~ 
as ~ a gland - a conductor 41 is set. and the thing for which the resin which has the elasticity of silicone 
rubber resin etc. is injected into the slot 270 for shaping - the slot 270 for shaping of each shaping metal 
mold 271a and 271b ~ a gland -- the top face and inferior surface of tongue of a conductor 41 — 
coincidence - a gland like drawing 21 (a) - the circular ring-like packing 256 in alignment with the 
periphery of a conductor 41 can be fabricated and formed, this gland ~ the packing 256 of the top face 
and inferior surface of tongue of a conductor 41 is shovra in drawing 21 (b) - as — the free passage hole 
257 ~ letting it pass -- one - continuing -****-- packing 256 - a gland - it seems that it separates and 
does not drop out of a conductor 42 

[0080] Moreover, you may make it also attach the coaxial lines 58 and 59 for electric supply coimected 
to the antenna 1 of the lower berth, or the anterma 2 of an upper case through this packing 256. that is, it 
is shown in drawing 23 — as - a gland - by forming notching 272 in a part of periphery of a conductor 
41, and fabricating in the condition of having arranged the coaxial lines 58 and 59 for electric supply in 
this notching 272, like the case of drawdng 22 (b), it can attach in packing 256 through the coaxial lines 
58 and 59 for electric supply so that broad section 256a formed in some packing 256 may be penetrated 
from a periphery side to an inner circumference side, and the coaxial lines 58 and 59 for electric supply - 

- such ~ packing 256 ~ a gland - it Will xmite with a conductor 41. moreover, an outside [ packing / 
256 ] - setting ~ a gland ~ the hole 273 for attachment is drilled in two or more [ in alignment with the 
periphery of a conductor 41 ]. 

[0081] radiation of the antenna 1 of the lower berth - by piercing and carrying out press forming of the 
metal plate 258 with metal mold, the aperture-like notch 250 pierces a conductor 6 (the gland of the 
anterma 1 of an upper case — a conductor 5 is made to serve a double purpose), and it is provided by 
hole dawn processing at the time of being press forming so that this crevice 4 may be surrounded, while 
it cuts the crevice 4 which is produced circularly and carries out opening of the whole flat-surface 
configuration to a center section on the top face. The discontinuity 275 for letting the coaxial lines 58 
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and 59 for electric supply pass is formed in one notch 250. further — the pars basilaris ossis occipitalis of 
a crevice 4 — the electric supply terminal 60 and touch-down — it cuts at the time of being punching 
press forming, and by lifting processing, a conductor 43 projects below and is prepared in one, 
respectively. 

[0082] the gland of the antenna 2 of an upper case ~ the conductor 5 is formed with conductive foil 71 
and 72, such as a metallic foil of a double printed board 70, and has made flow cormection of the up- 
and-dovm conductive foil 71 and 72 by through hole plating (illustration abbreviation) of the through 
hole 73 established in the insulating substrate 276 as shovm in drawing 25 (c). The circuit section 7 is 
formed in the inferior surface of tongue of a printed circuit board 70 with conductive foil 71, and the 
printed circuit board 70 is formed as a low noise amplifying-circuit substrate by connecting with this 
circuit section 7 and mounting the electrical parts 57, such as an amplifying-circuit component, in the 
inferior surface of tongue of a printed circuit board 70. radiation of the antenna 2 of an upper case — a 
conductor 46 is produced with a square shape patch of drawing 1 and the microstrip anterma by the 
printed circuit board 50 of the same configuration as the example of drawing 2 , and can form the 
antenna 2 of an upper case by attaching a printed circuit board 50 on a printed circuit board 70 like the 
example of drawing 2 . thus, the gland established in the printed circuit board 70 since the printed circuit 
board 70 was larger than the printed circuit board 50 which constitutes a microstrip anterma in attaching 
a printed circuit board 50 on a printed circuit board 70 ~ the conductive foil 71 and 72 which constitutes 
a conductor 5 — radiation of a printed circuit board 50 — it becomes a bigger area than a conductor 46, 
and there is a possibility that a problem like previous statement may arise in the anterma directional 
characteristics of the antenna 2 of an upper case. For this reason, as shown in drawing 25 (a) and (b), it 
has considered as the removal section 291 by removing the periphery section of conductive foil 71 and 
72 by etching except for the part of a moimting hole 278 (in drawing 25 (a) and (b), a slash shows 
conductive foil 71 and 72). the setscrew 277 of conductivity [ mounting hole / 278 ] ~ letting it pass ~ a 
printed circuit board 70 — radiation of the anterma 1 of the lower berth ~ it is for attaching in the metal 
plate 258 which constitutes a conductor 6, and is made to make a metal plate 258 have flowed through 
conductive foil 72 through the setscrew 277 

[0083] On the other hand, the body 252 is formed in the umbrella configuration to which an inferior 
surface of tongue carries out opening of the covering of casing 251 with resin mold goods. It has 
prepared in the inferior sxirface of tongue of the body 252 so that the annular piece 279 of an upper 
presser foot may cover the perimeter [ near the periphery section ] like drawing 20 and it may project 
below, and the boss 281 who formed the bis-receptacle hole 280 in the location outside the piece 279 of 
an upper presser foot has protruded below in two or more places. 

[0084] While having formed the back lid 253 in disc-Uke with resin mold goods and the edge rib's 283 
having protruded along the periphery edge of that top face like drawing 18 , it has protruded so that the 
piece 282 of the presser foot under armular may cover the perimeter in the inside of this edge rib 283. 
The crevice 284,285 which lets the coaxial lines 58 and 59 for electric supply pass is established in some 
of pieces 282 of a bottom presser foot, or edge ribs 283. Moreover, in the part between the piece 282 of 
a bottom presser foot, and the edge rib 283, two or more bis-through holes 286 are formed along the 
hoop direction of the back lid 253. And it has prepared in the center section of the inferior surface of 
tongue of this back Ud 253 so that a hollow 254 may carry out opening to a lower part. The fixture 255 
for immobilization is attached in this hollow 254. In the example of drawing 19 (a), the fixture 255 for 
immobilization is formed by magnet 255a, and the fixture 255 for immobilization is attached in the 
hollow 254 by inserting in magnet 255a in a hollow 254, ****ing it, and fixing with an ingredient 287. 
[0085] In carrying out a deer and assembling an anterma unit It connects with the electric supply 
terminal 60 of the metal plate 258 which constitutes a conductor 6. the gland of the antenna 1 of the 
lower berth — while coimecting with the circuit section 7 of the anterma 2 of the upper case which joined 
printed circuit boards 50 and 70 and formed the coaxial lines 58 and 59 for electric supply united vsdth 
the conductor 41 — radiation of the antenna 1 of the lower berth ~ And as shovm in drawing 2626 (b), 
after doubling the location of the notch 250 of a metal plate 258, and the removal section 291 of a 
printed circuit board 70 By ****(ing) a nut 292 through a setscrew 277 to the through-hole 288 of a 
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metal plate 258, and the mounting hole 278 of a printed circuit board 70, the antenna 2 of an upper case 
is fixed to the top face of a metal plate 258 like drawing 26 (a), further ~ the gland of the antenna 1 of 
the lower berth ~ a conductor 41 — the touch-down of a metal plate 258 — soldering etc. carries out a 
conductor 43 — a gland ~ a conductor 41 ~ radiation — a conductor 6 is combined and the antenna 1 of 
the lower berth is assembled. Thus, after assembling the compound-die antenna which consists of an 
antenna 2 of an upper case, and an antenna 1 of the lower berth, these can be set between the body 252 
and the back lid 253, and the antenna unit which held the compound-die antenna in bis-casing 25 1 
which consists of the body 252 and a back lid 253 which let the bis-through hole 286 of the back lid 253 
pass can be assembled by thrusting 289 into the bis-receptacle hole 280 of the body 252. the hollow 254 
of the back lid 253 — corresponding — the gland of the antenna 1 of the lower berth — the crevice 294 is 
established in the conductor 41, and the antenna 2 of an upper case is fixed in the body 252. 
[0086] Thus, in combining the body 252 and the back lid 253, as shown in drawing 20 An overall length 
is covered and the top face and inferior surface of tongue of packing 256 which were established in the 
conductor 41 are contacted, the piece 279 of an upper presser foot of the body 252, and the piece 282 of 
the presser foot under the back lid 253 — respectively — the gland of the antenna 1 of the lower berth — 
A compound-die antenna can be sealed in the space surrounded by the body 252, the back lid 253 and 
the piece 279 of an upper presser foot, and the piece 282 of a bottom presser foot, and the compound-die 
antenna is protected from storm sewage etc. 

[0087] The antenna unit formed as mentioned above can be attached in the body of an automobile etc. 
by the adsorption power of magnet 255a. Drawing 27 shows other examples, establishes a hollow 254 in 
the inferior surface of tongue of the back lid 235 in two or more places, and has attached the fixtures 255 
for immobilization, such as magnet 255a, in each hollow 254. this example - the hollow 254 of the back 
lid 235 ~ corresponding — the gland of the antenna 1 of the lower berth ~ opening 293 is formed in the 
conductor 41. 

[0088] Moreover, the thing which it ****ed and was formed by stationary-plate 255a for stops as shown 
in drawing 19 (b) as a fixture 255 for immobilization can also be used. It ****s, and by [ this ] inserting 
stationary-plate 255a for stops in a hollow 254, ****ing the flection 295 of a center section, and 
stopping with an ingredient 287, it is made to have attached in the inferior surface of tongue of the back 
lid 235, and the nut 296 is fixed in both ends. And it enables it to have attached the antenna unit in the 
body of an automobile etc. by screwing through and this bolt 297 in the hole prepared in the body of an 
automobile etc. in a nut 296 at a bolt 297. 
[0089] 

[Effect of the Invention] The compound-die antenna applied to this invention as mentioned above The 
antenna of the upper case which consists of a microstrip antenna like claim 1, the antenna of the lower 
berth arranged caudad is provided and formed - having ~ the gland of the antenna of an upper case — a 
conductor — radiation of the antenna of the lower berth, while making it use with a conductor in 
common and forming the gland of the antenna of an upper case, since the crevice which **** below to 
some conductors was prepared and the inside of this crevice was made into the circuit stowage A circuit 
stowage can be formed between the antenna of an upper case, and the antenna of the lower berth. It is 
what it is lost that a circuit stowage projects caudad and can make thin thickness of the whole vertical 
direction of a compound-die antenna. Moreover, it becomes possible to carry out contiguity arrangement 
and to form a low noise amplifier in a circuit stowage, at the anterma of an upper case, and it can prevent 
degradation of the comprehensive noise figure of the antenna of an upper case. 
[0090] moreover, invention of claim 2 ~ the gland of the antenna of an upper case ~ since the circuit 
stowage was formed v^th the metal case by attaching a metal case where it formed the conductor with 
the conductive foil of a printed circuit board and it is electrically connected to this conductive foil, a 
circuit can be shielded with a metal case, moreover, invention of claim 3 ~ the gland of the antenna of 
an upper case — since the antenna element which became independent of the antenna of an upper case 
was prepared in the periphery section of the printed circuit board which constitutes a conductor, by this 
antenna element, the 3rd antenna can be formed and the compound-die antenna for three cycles can be 
formed. 
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[0091] moreover, invention of claim 4 — the gland of the antenna of an upper case ~ since the circuit 
section was formed in the part which are some conductive foil of the printed circuit board which 
constitutes a conductor, and was surrounded with the metal case, the circuit section can be shielded with 
a metal case and it can prevent the noise from the outside invading, moreover, invention of claim 5 — the 
gland of the antenna of the lower berth — since the heights which **** upwards to some conductors 
were prepared and the inside of these heights was made into the circuit stowage, a circuit stowage can be 
formed between the antenna of an upper case, and the antenna of the lower berth, it is lost that a circuit 
stowage projects caudad, and thickness of the whole vertical direction of a compound-die antenna can be 
made thin. 

[0092] moreover, invention of claim 6 — the gland of the antenna of the lower berth — since the circuit 
stowage be formed with the metal case by attach a metal case where it formed the conductor with the 
conductive foil of a printed circuit board and it be electrically connect to this conductive foil, the circuit 
section can be shield with a metal case and it can prevent the noise from the outside invade. 
[0093] moreover, invention of claim 7 — the gland of the antenna of the lower berth ~ since the anterma 
element which became independent of the antenna of an upper case was prepared in the periphery 
section of the printed circuit board which constitutes a conductor, by this antenna element, the 3rd 
antenna can be formed and the compound-die antenna for three cycles can be formed, moreover, 
invention of claim 8 — the gland of the anterma of the lower berth — since the circuit section was formed 
in the part which are some conductive foil of the printed circuit board which constitutes a conductor, £ind 
was surrounded with the metal case, the circuit section can be shielded with a metal case and it can 
prevent the noise from the outside invading. 

[0094] moreover, invention of claim 9 — the anterma of the lower berth — a top capacity loading mold 
vertical antenna ~ forming — perpendicular radiation of the antenna of this lower berth, since it mates 
with a conductor and the coaxial line for electric supply of the anterma of an upper case was arranged 
perpendicular radiation of a coaxial line ~ the part mated wdth the conductor — perpendicular radiation — 
it operates as some conductors ~ it can make ~ the conventional example ~ like ~ a conductor ~ 
compared with the case where it lets a coaxial line pass in the pipe, an assembly becomes easy, and the 
degree of freedom of leading about of a coaxial line increases. 

[0095] moreover — while invention of claim 10 forms the antenna of the lower berth with a top capacity 
loading mold vertical antenna ~ the feeder of the antenna of an upper case — the central conductor of a 
TORIPU rate track — forming ~ the gland of a TORIPU rate track — a conductor — perpendicular 
radiation of the anterma of the lower berth — since it was made to make it make it serve a double 
purpose as a conductor — the gland of a TORIPU rate track ~ a conductor ~ perpendicular radiation — it 
can use as a conductor, and an assembly also becomes easy while structure becomes easy. 
[0096] moreover — while invention of claim 1 1 forms the anterma of the lower berth with a top capacity 
loading mold vertical anterma ~ the feeder of the antenna of an upper case ~ the central conductor of a 
KOPURENA track ~ forming — the gland of a KOPURENA track ~ a conductor — perpendicular 
radiation of the antenna of the lower berth — since it was made to make it make it serve a double 
purpose as a conductor ~ the gland of a TORIPU rate track ~ a conductor ~ perpendicular radiation — it 
can use as a conductor, and an assembly also becomes easy while structure becomes easy. 
[0097] moreover, invention of claim 12 ~ the antenna of the lower berth ~ a top capacity loading mold 
vertical antenna — forming ~ perpendicular radiation of the antenna of the lower berth ~ a near 
conductor ~ the antenna and resonance frequency of the lower berth ~ abbreviation ~ since the equal 
resonance circuit means has been arranged, even if a loading reactance becomes large ~ perpendicular 
radiation — band compensation can be carried out v^th the resonance circuit means arranged near the 
conductor, and it can prevent operating bandv^dth becoming narrow, moreover, since invention of claim 
1 3 formed the resonance circuit means with the reverse female mold anterma, it combines spatially a 
resonance circuit means and a reverse female mold anterma ~ it can make ~ perpendicular radiation ~ 
the amoimt of association v^th the anterma of the lower berth can be set as arbitration by changing the 
distance and the arrangement include angle of a reverse female mold antenna from a conductor. 
[0098] moreover, invention of claim 14 — the antenna of the lower berth ~ a reverse female mold 
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antenna — forming ~ the touch-down of the antenna of this lower berth — since it mated with the 
conductor and the coaxial line for electric supply of the antenna of an upper case has been arranged ~ 
touch-down — a conductor and a coaxial line will work as one conductor electrically, and it is lost that a 
coaxial line disturbs actuation of the antenna of the lower berth, moreover — while invention of claim 15 
forms the antenna of the lower berth with a reverse female mold antenna ~ the feeder of the antenna of 
an upper case ~ the central conductor of a TORIPU rate track — forming — the gland of a TORIPU rate 
track — a conductor ~ the touch-down of the anterma of the lower berth — since it was made to make it 
make it serve a double purpose as a conductor — the gland of a TORIPU rate track — a conductor - 
touch-down — it can use as a conductor, and an assembly also becomes easy while structure becomes 
easy. 

[0099] moreover -- while invention of claim 16 forms the antenna of the lower berth with a reverse 
female mold antenna — the feeder of the antenna of an upper case ~ the central conductor of a 
KOPURENA track — forming — the gland of a KOPURENA track - a conductor — the touch-down of 
the antenna of the lower berth — since it was made to make it make it serve a double purpose as a 
conductor — the gland of a KOPURENA track — a conductor — touch-down ~ it can use as a conductor, 
and an assembly also becomes easy while structure becomes easy. 

[0100] moreover, invention of claim 17 ~ radiation of the anterma of an upper case — the gland of the 
antenna of an upper case parallel to a conductor, since the notch was prepared in the conductor in the 
perimeter of the antenna of an upper case It is what can make area of a part small, a gland — the 
conductor around the antenna of the upper case in a conductor — While being able to prevent the zenith 
gain of the antenna of an upper case becoming low, it can prevent becoming unsymmetrical on the basis 
of the zenith, and high antenna gain can be obtained also by the low elevation angle. 
[0101] Next, the body of a gestalt with which the antenna imit concerning this invention is an antenna 
unit which holds the above-mentioned compound-die antenna in casing, and is formed like claim 18, and 
an inferior surface of tongue carries out opening of the casing. Since the fixture for immobilization for 
fixing casing to the body of an automobile etc. was attached in the hollow while preparing the hollow as 
for which forms with the back lid attached so that the inferior-surface-of-tongue opening may be 
plugged up on the body, and an inferior surface of tongue carries out opening to a back lid It can form in 
the structure which is easy to mass-produce while being able to carry out unitization of the compound- 
die antenna to a compact collectively, and the fixture for immobilization can perform installation to an 
automobile etc. easily. 

[0102] Along with the periphery, respectively annular packing is prepared [ a conductor ] in a top face 
and an inferior surface of tongue at one. moreover, invention of claim 19 ~ the gland of the antenna of 
the lower berth - Since the inferior surface of tongue of the body and the top face of a back lid are made 
to **** to packing, respectively and the compound-die antenna was held between the body and a back 
lid what can hold a compound-die antenna unit in casing, securing waterproofiiess with packing - it is ~ 
moreover ~ packing - a gland — the components mark of an assembly seem to unite with the conductor 
and not to increase 

[0103] The free passage hole which carries out opening to a conductor up and down is drilled, moreover, 
invention of claim 20 - the gland of the antenna of the lower berth - shaping of elastic resin ~ this 
gland, since it was made to make up-and-down packing follow one through a free passage hole while 
preparing packing in that top face and inferior surface of tongue annularly along with the periphery at 
the conductor a gland ~ packing of the upper and lower sides of a conductor is unified in the part of a 
free passage hole, and both dissociate ~ being lost - packing - a gland - what it separates and drops 
out of a conductor is lost. 

[0104] Moreover, since invention of claim 21 was prepared to the irmer circumference side through the 
coaxial line for electric supply connected to the anterma of an upper case, and the antenna of the lower 
berth, respectively from the periphery side in packing while becoming possible to cormect the coaxial 
line for electric supply to an antenna, securing waterproofiiess — packing ~ minding — the coaxial line 
for electric supply ~ the gland of the antenna of the lower berth - it can unite v^th a conductor and the 
handling of the coaxial line for electric supply at the time of being an assembly becomes easy. 
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[0105] moreover, invention of claim 22 — radiation of the antenna of the lower berth, while forming a 
conductor with a metal plate and preparing the above-mentioned notch in this metal plate by hole dawn 
processing the gland of the antenna of the lower berth ~ the touch-down for grounding a conductor, 
since a conductor and the electric supply terminal for connecting the coaxial line for electric supply are 
cut, respectively and it was made to prepare by lifting processing a notch and touch-dovm — while a 
conductor and an electric supply terminal are processible into coincidence with shaping by the metal 
mold of a metal plate — touch-down — a conductor and an electric supply terminal ~ radiation ~ it can 
form in the metal plate of a conductor at one, components mark can be reduced, and the man day of 
processing and the man day of an assembly can be reduced. 

[0 1 06] moreover, invention of claim 23 — the gland of the anterma of an upper case, since the circuit 
section is prepared in this printed circuit board and a part of metallic foil was removed along wdth the 
periphery of a printed circuit board, while forming the conductor by the metallic foil of a printed circuit 
board removal of a part of metallic foil — a gland ~ the conductor of a conductor ~ area of a part can be 
made small, and while being able to prevent the zenith gain of the antenna of an upper case becoming 
low like the above, it can prevent becoming unsymmetrical on the basis of the zenith. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the antenna and the antenna of the lower berth arranged caudad of the upper case which 
consists of a microstrip antenna are provided and formed ~ having — the gland of the antenna of an 
upper case ~ a conductor — radiation of the antenna of the lower berth ~ while making it use with a 
conductor in common and forming ~ the gland of the antenna of an upper case -- the compound-die 
antenna characterized by to establish the crevice which **** below in some conductors, and to grow 
into it considering the inside of this crevice as a circuit stowage. 

[Claim 2] the gland of the antenna of an upper case ~ the compound-die antenna according to claim 1 
characterized by forming a circuit stowage and changing with a metal case by attaching a metal case 
where it formed the conductor with the conductive foil of a printed circuit board and it is electrically 
connected to this conductive foil. 

[Claim 3] the gland of the antenna of an upper case ~ the compound-die antenna according to claim 2 
characterized by preparing the antenna element which became independent of the antenna of an upper 
case in the periphery section of the printed circuit board which constitutes a conductor, and growing into 
it. 

[Claim 4] the gland of the antenna of an upper case ~ the compound-die antenna according to claim 2 or 
3 characterized by forming the circuit section in the part surrounded with the metal case, and growing 
into it with some conductive foil of the printed circuit board which constitutes a conductor. 
[Claim 5] the gland of the anterma of the lower berth ~ the compound-die antenna according to claim 1 
to 4 characterized by preparing the heights which **** upwards in some conductors, and growing into it 
considering the inside of these heights as a circuit stowage. 

[Claim 6] the gland of the antenna of the lower berth ~ the compound-die anterma according to claim 5 
characterized by forming a circuit stowage and changing with a metal case by attaching a metal case 
where it formed the conductor with the conductive foil of a printed circuit board and it is electrically 
connected to this conductive foil. 

[Claim 7] the gland of the antenna of the lower berth — the compound-die antenna according to claim 5 
or 6 characterized by preparing the antenna element which became independent of the antenna of an 
upper case in the periphery section of the printed circuit board which constitutes a conductor, and 
growing into it. 

[Claim 8] the gland of the antenna of the lower berth the compound-die antenna according to claim 2 
or 3 characterized by forming the circuit section in the part surrounded with the metal case, and growing 
into it with some conductive foil of the printed circuit board which constitutes a conductor. 
[Claim 9] the antenna of the lower berth ~ a top capacity loading mold vertical antenna ~ forming — 
perpendicular radiation of the antenna of this lower berth — the compound-die antenna according to 
claim 1 to 8 characterized by mating with a conductor, arranging the coaxial line for electric supply of 
the antenna of an upper case, and changing. 

[Claim 10] while forming the antenna of the lower berth with a top capacity loading mold vertical 
antenna ~ the feeder of the antenna of an upper case — the central conductor of a TORIPU rate track ~ 
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forming — the gland of a TORIPU rate track ~ a conductor ~ perpendicular radiation of the antenna of 
the lower berth — the compound-die antenna according to claim 1 to 8 characterized by making it make 
it serve a double purpose as a conductor, and changing. 

[Claim 1 1] while forming the antenna of the lower berth with a top capacity loading mold vertical 
antenna ~ the feeder of the antenna of an upper case — the central conductor of a KOPURENA track ~ 
forming — the gland of a KOPURENA track — a conductor ~ perpendicular radiation of the antenna of 
the lower berth ~ the compound-die antenna according to claim 1 to 8 characterized by making it make 
it serve a double purpose as a conductor, and changing. 

[Claim 12] the antenna of the lower berth — a top capacity loading mold vertical antenna ~ forming — 
perpendicular radiation of the antenna of the lower berth ~ a near conductor — the antenna and 
resonance frequency of the lower berth — abbreviation — the compound-die antenna according to claim 
1 to 8 characterized by arranging an equal resonance circuit means and changing. 
[Claim 13] The compound-die antenna according to claim 12 characterized by forming a resonance 
circuit means with a reverse female mold anterma, and changing. 

[Claim 1 4] the antenna of the lower berth — a reverse female mold antenna ~ forming — the touch-dovm 
of the antenna of this lower berth ~ the compound-die antenna according to claim 1 to 8 characterized 
by mating with a conductor, arranging the coaxial line for electric supply of the antenna of an upper 
case, and changing. 

[Claim 1 5] while forming the antenna of the lower berth with a reverse female mold antenna ~ the 
feeder of the antenna of an upper case ~ the central conductor of a TORIPU rate track — forming ~ the 
gland of a TORIPU rate track ~ a conductor — the touch-down of the antenna of the lower berth ~ the 
compound-die antenna according to claim 1 to 8 characterized by making it make it serve a double 
purpose as a conductor, and changing. 

[Claim 1 6] while forming the antenna of the lower berth with a reverse female mold antenna — the 
. feeder of the antenna of an upper case — the central conductor of a KOPURENA track ~ forming — the 
gland of a KOPURENA track — a conductor — the touch-dovm of the antenna of the lower berth — the 
compoimd-die antenna according to claim 1 to 8 characterized by making it make it serve a double 
purpose as a conductor, and changing. 

[Claim 1 7] radiation of the antenna of an upper case — the gland of the antenna of an upper case parallel 
to a conductor ~ the compoimd-die antenna according to claim 1 to 16 characterized by preparing a 
notch in a conductor and growdng into it in the perimeter of the antenna of an upper case. 
[Claim 1 8] The antenna unit characterized by attaching the fixture for immobilization for fixing casing 
to the body of an automobile etc. in a hollow, and growing into it while preparing the hollow as for 
which is the antenna unit which holds a compound-die antenna according to claim 1 to 17 in casing, and 
is formed, and forms with the body of a gestalt with which an inferior surface of tongue carries out 
opening of the casing, and the back lid attached so that the inferior-surface-of-tongue opening may be 
plugged up on the body, and an inferior surface of tongue carries out opening to a back lid. 
[Claim 1 9] the gland of the antenna of the lower berth — the antenna unit according to claim 1 8 
characterized by preparing respectively annular packing in a top face and an inferior surface of tongue in 
one along with the periphery at a conductor, making the inferior surface of tongue of the body, and the 
top face of a back lid **** to packing, respectively, and growing into it as a compound-die antenna is 
held between the body and a back lid. 

[Claim 20] the gland of the antenna of the lower berth ~ the fi*ee passage hole which carries out opening 
to a conductor up and dovm — puncturing — shaping of elastic resin — this gland ~ the anteima xmit 
according to claim 1 9 characterized by making up-and-down packing follow one through a fi-ee passage 
hole, and chtinging while preparing packing in that top face and inferior surface of tongue annularly 
along with a periphery at a conductor. 

[Claim 21] The anterma unit according to claim 19 or 20 characterized by preparing in an inner 
circumference side through the coaxial line for electric supply cormected to the antenna of an upper 
case, and the antenna of the lower berth, respectively, and consisting of the periphery side in packing. 
[Claim 22] radiation of the antenna of the lower berth ~ while forming a conductor v^th a metal plate 
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and preparing the notch of claim 1 7 in this metal plate by hole dawn processing — the gland of the 
antenna of the lower berth — the touch-down for grounding a conductor ~ the antenna unit according to 
claim 18 to 21 characterized by cutting a conductor and the electric supply terminal for connecting the 
coaxial line for electric supply, respectively, and preparing and changing by lifting processing. 
[Claim 23] the gland of the antenna of an upper case — the antenna unit according to claim 1 8 to 22 
characterized by preparing the circuit section in this printed circuit board while forming a conductor by 
the metallic foil of a printed circuit board, removing a part of metallic foil and changing along with the 
periphery of a printed circuit board. 



[Translation done.] 
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